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PREFACE 

The  present  Volume  is  the  Twenty-seventh  of  the  New  Series, 
and  contains  a  record  of  the  work  done  during  the  past 
Session. 

That  work,  as  hitherto,  embraces  the  communication  of 
Original  Papers  ;  the  exhibition  of  Patients,  illustrating  rare 
and  interesting  forms  of  disease  ;  and  the  exhibition  of  Patho- 
logical and  other  Specimens,  so  essential  to  the  proper  under- 
standing of  the  morbid  changes  which  take  place  in  the  human 
bod)'. 

During  the  past  Session  Extra  Meetings  were  held  for  the 
exhibition  of  Patients,  Pathological  Specimens,  Instruments,  etc. 
It  is  hoped  that  such  Meetings  will  materially  increase  the 
usefulness  of  the  Societ}'. 

Two  of  the  Clinical  Meetings  were  held  in  the  Royal 
Infirmary  :   both   were  very   successful. 

It  is  believed  that  the  publication  of  the  Transactions  in 
this  permanent  form  will  prove  a  valuable  contribution  to 
medical  literature,  will  encourage  the  Members  to  take  a  more 
active  part  in  the  work  of  the  Society,  and  will  tend  in  no 
small  degree  to  increase  the  influence  and  usefulness  of  the 
Medico-Chirurgical   Society  of  Edinburgh. 

A  general  Inde.x  to  the  first  Twenty  Volumes  of  the  New 
Series  was  published  in  1902.  It  is  uniform  with  the  other 
Volumes. 

WiLLi.vM  Craig, 
Editor. 
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EXHIBITION    OK    PATIENTS 


I\'.  Exhibition'  of  Patients 


1.  Mr  J.  M.  Cotter  ill  exhibited— 

(c()  Male,  aged  35.  Some  eighteen  months  ago  the  patient 
had  a  fall  from  a  dogcart,  striking  the  back  of  the  head  and  be- 
coming unconscious  for  two  hours.  The  next  day,  proptosis  of 
the  right  eye  was  noticed,  with  diplopia  and  loud  buzzing  in  the 
head,  preventing  sleep. 

An  angioma  developed  in  connection  with  the  ophthalmic  branch 
of  the  internal  carotid  artery ;  and  free  anastomotic  connection 
could  be  recognised  in  the  angular  branches  of  the  facial  artery 
on  both  sides.  The  right  common  carotid  artery  was  tied,  and 
the  condition  has  been  entirely  cured. 

[b)  Male,  aged  60,  with  enormous  lymphosarcoma  of  the  right 
posterior  triangle  of  the  neck,  axilla,  and  anterior  chest  wall.  The 
case  being  inoperable,  it  was  suggested  to  try  the  effect  of  X-rays. 

2.  Mr  Alexis  Thomson  exhibited — 

[a]  A  case  of  pathological  fracture  of  the  lower  end  of  the 
FEMUR.  The  patient,  a  boj'  aged  9,  had  been  sent  into  the  Deaconess 
Hospital  by  Dr  Watt  of  Falkirk,  with  the  history  that  for  some 
months  he  had  suffered  from  pains  above  the  left  knee,  and  these 
were  regarded  as  of  the  nature  of  growing  pains.  While  standing  in 
the  street  the  left  leg  gave  way  under  him,  and  he  fell  to  the  ground  ; 
and  it  was  found  that  he  had  sustained  a  fracture  at  the  junction 
of  the  middle  and  lower  thirds  of  the  shaft  of  the  left  femur,  and  on 
examination  under  chloroform  the  bone  was  felt  to  be  enlarged, 
and  the  fragments  could  be  moved  on  one  another  without  coarse 
grating.  The  other  bones  of  the  skeleton  appeared  to  be  normal. 
An  X-ray  photograph  showed  that  the  architecture  of  the  lower 
third  of  the  diaphysis  of  the  femur  was  greatly  altered,  that  there 
was  considerable  rarefaction  both  of  the  cortex  and  of  the  internal 
spongy  bone,  and  in  the  latter  there  were  rounded  areas  which 
might  correspond  to  cysts.  The  bone  was  sensitive  on  pressure. 
Satisfactory  union  took  place  at  the  end  of  eight  weeks.  The 
further  progress  of  the  case  showed  it  to  be  one  of  sarcoma  of  the 
femur ;  the  limb  was  amputated  below  the  lesser  trochanter,  and 
the  patient  made  a  gooci  recovery. 

{b)  An  UNUNITED  fracture  of  both  bones  of  the  forearm. 
The  patient,  a  boy  aged  9,  was  admitted  to  the  Deaconess  Hospital 
on  the  recommendation  of  Dr  Murray  of  Leith.     The  history  was 
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to  the  effect  that  two  years  ago  he  had  fallen  on  the  hand  and 
sustainetl  a  fracture  of  both  bones  of  the  foreann.  Some  months 
later  he  came  under  the  care  of  Dr  Adam  of  Ding\vall.  who  found 
that  the  bones  of  the  foreann  were  lient  at  a  right  angle,  and  who 
performed  an  operation  with  the  object  of  straightening  the  tx)nes, 
with  an  apparently  satisfactory  result.  He  was  then  lost  sight  of, 
and  when  seen  again  it  was  found  that  the  angular  bend  in  the 
forearm  had  been  reproduced,  and  at  the  present  time  the  fragments 
can  be  moved  upon  one  another.  Mr  Thomson  pro|K)sed  to  operate 
with  a  \'iew  to  correct  the  deformity  and  fix  the  lx)nes. 

3.  Mr  H.  J.  StiUs  exhibited— 

(a)  A  woman,  aged  79,  after  excision  ol  the  upper  jaw  (along 
with  the  malar  bone  and  floor  of  the  orbit)  for  a  L.\RGE,  round- 
celled  s.iVRCOM.x,  wliich  had  commenced  in  the  region  of  the  antrum. 
The  tumour  had  [xjrforated  the  antrum,  and  involved  the  deeper 
tissues  of  the  cheek.  The  ]>atient,  although  very  advanced  in 
years,  was  otherwise  healthy.  Considering  the  serious  nature  of  the 
disease  and  the  distressing  outlook  if  it  were  left  to  nature,  it  was 
thought  right  to  give  her  the  chance  of  an  operation. 

The  first  step  in  the  ojx^ration  consisted  in  intrtnlucing  a 
laryngotomy  tul>e  through  the  thyro-hyoid  space,  and  then  plugging 
tlie  lower  part  of  the  phar>'nx  with  a  sjwngc.  The  anaesthesia 
w;is  then  administered  through  the  lar\iigotomy  tulie.  After 
excising  the  jaw  and  the  malar  Iwne,  the  [wsterior  ethmoidal  an<l 
sphenoidal  sinuses  were  found  to  Ix;  full  of  muco-pus,  and  were 
therefore  o|iened  up  and  disinfected.  After  carefully  suturing  the 
flap,  the  cavity  was  stuffed  with  gauze  rung  out  of  turpentine. 
Mr  Stiles  remarked  that  he  was  very-  fond  of  turjx'ntine  in  these 
cases,  as  it  was  h.-cmostatic  as  well  as  strongly  antisejitic,  and, 
being  volatile,  it  lessened  the  risk  of  septic  pneumonia.  Tliere 
was  no  shock  to  sjx-ak  of,  and  the  patient  made  a  rapid  recovery. 

Mr  Stiles  said  ho  w.is  formerly  in  the  habit  of  |x'rforining  a 
preliminary  tracheotomy  in  such  cases,  but  recently  he  had  sulisti- 
tuted  laryngotomy,  which  he  found  simpler  and  equally  eflicacious. 
The  great  advaiiatge  of  In-ing  able  to  jilug  the  pharynx  was  that 
there  was  no  fear  of  blood  getting  into  tiie  lungs,  and  the  whole 
operation  could  Ik*  done  quietly  and  much  more  accurately  and 
delil>eratcly. 

(6)  A  patient  alter  rejicated  o^K-rations  for  epithelioma  of  the 
FLOOR  OF  THE  MOt'TH.     The   |)atient    first   came   imder  trcatnient 
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in  July  1905,  for  a  small  epithelioma  of  the  floor  of  the  mouth,  about 
the  level  of  the  canine  tooth.  The  tongue  was  not  implicated, 
but  as  the  tumour  approached  very  near  the  gum  a  portion  of  the 
body  of  the  jaw  was  removed  as  well  as  the  glands  in  the  sub- 
maxillary region. 

In  January  1906,  the  patient  returned  with  recurrence  in  the 
floor  of  the  mouth  and  under  surface  of  the  tongue.  The  glands 
in  both  sub-maxiUary  regions  were  involved,  as  weU  as  those  in 
the  carotid  triangle  on  the  affected  side.  A  preliminary  tracheo- 
tomy was  performed,  and  the  whole  of  the  tongue,  the  floor  of  the 
mouth,  the  body  of  the  jaw,  and  the  sub-maxiUary  glands  on  both 
sides  were  removed  by  a  curved  incision  in  the  sub-maxillary  region, 
extending  from  a  little  below  the  angle  of  the  jaw  to  a  similar  point 
on  the  opposite  side.  The  glands  in  the  carotid  triangle  on  the 
left  side  were  removed  by  an  incision  carried  downwards  along  the 
anterior  border  of  the  sterno-mastoid. 

In  January  1907,  the  patient  again  presented  himself  with  a 
large  malignant  glandular  tumour  growing  from  the  upper  part 
of  the  left  anterior  triangle  of  the  neck.  The  skin  covering  the 
swelling  was  reddened,  and  the  subjacent  glands  were  beginning 
to  break  down.  There  was  no  recurrence  inside  the  mouth,  and 
as  the  patient  was  very  anxious  that  Mr  Stiles  should  attempt  to 
remove  the  disease,  he  acceded  to  his  request.  After  removing 
the  glands  and  the  skin  covering  them,  the  gap,  which  extended 
from  the  chin  above  to  the  thyroid  cartilage  below,  and  from  one 
sterno-mastoid  to  the  other,  was  almost  entirely  closed  by  splitting 
the  lower  lip  in  the  middle  line  and  turning  the  two  flaps  down- 
wards, and  suturing  them  to  the  edges  of  the  wound  in  the  neck. 
In  this  way  the  mouth  and  lower  part  of  the  pharynx  presented 
one  continuous  cavity  at  the  bottom  of  which  the  epiglottis  was 
seen  to  project  upwards.  After  the  parts  had  healed,  one  could 
obtain  a  very  striking  demonstration  of  the  behaviour  of  the 
epiglottis  during  the  act  of  swallowing,  and  of  the  manner  in  which 
the  vestibule  of  the  larynx  was  closed.  What  happened  served 
conclusively  to  prove  the  error  of  the  old  idea  of  the  epiglottis 
being  folded  backwards  over  the  vestibule,  and  to  bear  out,  in  every 
detail,  the  accuracy  of  the  mechanism  described  by  Professor 
Anderson  Stewart.  As  stated  by  him,  the  first  step  consists  in 
the  obliteration  of  the  posterior  part  of  the  rima  by  the  approxi- 
mation of  the  arytenoid  cartilages,  and  then  the  closure  of  the 
glottis  is  completed  by  these  being  drawn  forwards  so  as  to  come 
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in  contact  with  the  cushion  of  the  epiglottis,  tlie  latter  remaining 
stationary. 

The  patient  presented  himself  in  June  1007,  with  recurrence 
in  the  neck  involving  the  skin  in  the  hyoid  region  as  well  as  the 
deep  cer^'ical  glands  along  lx)th  internal  jugulars.  In  spite  of  tliis 
recurrence  the  patient  had  gained  27  lbs.  since  the  last  oiieration. 
Mr  Stiles  pointed  out  to  him  that  he  was  afraid  anything  further 
in  the  way  of  o|ieration  would  be  useless.  He.  however,  insisted 
that  Mr  Stiles  should  make  another  attempt  to  remove  the  disease. 
The  patient  had  always  displayeil  such  courage  anil  fortitude  at 
the  fonner  operations,  that  he  felt  he  could  not  ref\ise  him  this 
last  chance.  He  accordingly  again  opened  the  trachea,  and,  after 
plugging  the  pharynx,  removed  the  hyoid  Iwne  along  with  the 
involved  skin,  and  a  chain  of  malignant  glands  along  each  internal 
jugular,  including  two  or  thrive  inches  of  the  vein  itself  on  the  right 
side.  The  gap  in  the  neck  was  almost  entirely  tilleil  in  by  tirst 
freeing  the  mucous  membrane  from  the  anterior  asjiect  of  the 
epiglottis,  and  then  folding  it  (along  with  the  separated  mucous 
membrane)  downwards,  and  stitching  it  to  the  skin  edges  lx)im<lmg 
the  gap  in  the  neck.  After  the  wounds  had  healed,  the  vestibule 
of  the  lar>'n.\  was  fully  exposed,  and  it  was  again  interesting  to  note 
how  the  rima  glottidis  was  closed  in  the  manner  alx)ve  mentioneil. 
even  after  the  epiglottis  had  l^een  foldeil  downwards  to  co\er  in 
the  raw  surfaces  on  the  front  of  the  neck. 

Mr  Stiles  remarked  that  he  had  l>een  deeply  touched  by  the 
bravery  and  fortitude  which  the  patient  had  never  ceaseil  to  dis- 
play since  the  lieginning  ot  his  illni-ss,  and  he  was  greatly  grieveil 
to  have  to  confess  that  the  disease  had  again  recurred  in  the  glands 
in  the  neck,  and  that  further  ojxjration  was  quite  out  of  the  question. 

(c)  A  male,  aged  21.  after  nephro-i.ITHokimv.  The  inter«t 
of  this  case  lay  in  the  fact  that  the  patient  had  suffereil  many  years 
ago  from  tubercular  disease  in  the  dorso-lumbar  region,  compli- 
cated with  a  psoas  aliscess.  For  the  jiast  six  years  he  hail  com- 
plaine<l  of  more  or  less  jx-i-sistcnt  jiain  in  the  loin  on  the  same  side 
xs  the  abscess.  The  pain  did  not  radiate  along  the  genito-crural 
nerve,  nor  was  there  ever  any  hafmaturia.  There  was  tentlcniess 
on  deep  pressure  over  the  kidney,  and  the  urine  containe<l  a  little 
pus  and  some  oxylates,  but  no  tuliercle  bacilli.  Tin*  diagnosis 
lay  Ixtween  liilx-rculous  disease  of  the  kidney  and  renal  calculus. 
An  excellent  X-ray  photograph,  taken  by  Dr  Edmund  Pru  e,  showe<l 
a  slightly  irregular  calculus  the  size  of  the  terminal  phalanx  of  the 
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thumb,  situated  just  external  to  the  tip  of  the  transverse  process 
of  the  second  lumbar  vertebra. 

The  interest  of  the  operation  lay  in  the  fact  that  the  old  spinal 
disease  had  so  diminished  the  ilio-costal  space  that  access  to  the 
kidney  was  very  difficult.  Fortunately,  however,  the  stone  could 
be  felt  in  the  pelvis  of  the  kidney,  and  by  scraping  through  its  wall 
with  the  finger  nail,  the  calculus  escaped,  and  was  then  extracted 
from  the  bottom  of  the  wound  by  a  pair  of  long  dressing-forceps. 
No  urine  escaped  from  the  wound  after  the  tenth  day,  and  at  the 
end  of  the  third  week  the  patient  was  able  to  get  up  with  the  wound 
quite  healed. 

\'.  Exhibition  of  Specimens 

Mr  J.  M.  Cotterill  exhibited — 

[a)  Uterus  and  appendages  from  a  case  of  panhysterectomy 
in  a  woman  of  42,  suffering  from  fibroids  of  the  uterus  and  ovarian 
dermoids.  There  was  considerable  pain  in  the  abdomen  and 
difficulty  in  defsecation.     The  patient  made  an  excellent  recovery. 

[h)  Pyosalpinx  complicating  appendicitis.  The  pyosalpinx  was 
apparently  the  original  source  of  trouble,  and  the  appendix  had 
become  adherent  to  the  tube,  dragged  out  of  position,  and  kinked. 
Recovery. 

(c)  Hydatids  of  the  liver  from  a  man  aged  38,  who  had  been 
infected  by  his  own  fox  terrier.  There  were  two  separate  cysts, 
one  at  the  free  margin  of  the  liver,  and  one  at  the  apex.     Recovery. 

{d)  Sarcoma  of  the  foot  from  a  female  aged  23.  Amputation. 
Recovery. 

[e)  Tumour  of  the  cerebellum  (sarcoma)  successfully  removed 
from  a  male  patient  aged  34. 

{/)  Tumour  of  the  cerebeOo-pontine  angle  removed  p.  m.  from 
a  male  patient  aged  48.  "  'decompression  "  had  been  performed 
with  temporary  relief. 

VI.  Origin.il  Communications 

I.  NATURE'S  OBJECT-LESSONS  IN  DISEASE 

president's  valedictory  address 

By  J.  O.  Affleck,  M.D.,  F.R.C.S.Ed.,  F.R.C.P.Ed.,  Consulting  Physician, 

Royal  Infirmary 

Gentlemen, — My  predecessor  in  the  Presidential  Chair  of  this 
Society,  when  delivering  his  Valedictory  Address  two  years  ago, 
expressly  refrained  from  merely  taking  a  survey  of  the  work  done 
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during  hii  tenure  of  office  ;  and  in  choosing  for  a  subject  l>et\veen 
a  distant  look  backward  and  a  distant  look  for\vard,  selected  the 
former,  and  gave  a  highly  interesting  and  memorable  historical 
sketch  of  the  Society  and  some  of  its  more  prominent  members 
during  the  previous  fifty  years. 

I  do  not  think  that  there  ought  to  be  any  standing  pattern  for 
such  addresses,  although  there  will  ever  be  some  points  of  reference 
more  or  less  common  to  all.  In  the  parting  words  which  constitute 
this  Valedictory  Address  I  desire  to  confine  myself  to  a  look  rather 
at  the  present  than  at  the  past  or  the  future. 

It  will  lie  in  the  recollection  of  some  at  least  of  the  members 
of  this  Society  that  on  the  first  occasion  of  my  occupying  the  chair 
I  gave  a  cordial  invitation  to  the  younger  memliers  to  take  a  part 
in  the  work  and  the  discussions,  pointing  out  the  educative  value 
this  jwssessed  for  them.  It  is  a  gratifying  fact  to  me  on  this,  my 
last  aijjjearance  as  President,  to  recall  the  response  which  this 
invitation  received  :  for  there  have  been  few  meetings  in  which 
important  contributions,  either  in  the  form  of  separate  communi- 
cations or  of  sharing  in  the  discussions,  have  not  \teen  made  by 
those  who  enjoy  the  enviable  prixnlege  of  lieing  numbered  among 
our  younger  memliers. 

.May  1  venture  once  more  to  renew  the  apjieal  ?  The  future 
of  a  Society  like  this,  as  a  centre  of  scientific  influence  in  our  pro- 
fession, lies  largely  in  the  hands  of  the  young. 

So  much  am  I  impressed  with  this,  that  in  the  few  words  I 
sjicak  to-night  I  desire  to  have  particularly  in  view  the  younger 
memlwrs  of  the  Society.  They  will,  I  feel  sure,  acquit  mc  of  any 
desire  to  assume  the  attitude  of  lecturing  them.  On  the  contrary, 
there  is  much  I  have  learnt,  and  am  daily  learning,  from  contact 
with  the  well-instructed,  fresh-thinking,  and  enthusiiistic  minds 
of  my  younger  brethren.  But  is  it  too  mtich  to  hojx'  that  they 
on  their  part  may  find  food  for  thought  in  the  retlections  of  one 
who,  throughout  more  than  a  generation,  has  l>cen.  as  he  still  is. 
in  daily  touch  with  »lisea.se  and  its  manifold  |)roblcms  ;  has  ser\ed 
in  various  resiwnsible  capacities  of  professional  life  ;  has  Ix'en 
privileged  to  take  a  share  in  the  teaching  of  students  ;  and  who 
continues  to  maintain  an  interest  in  all  that  relates  to  the  advance- 
ment of  medicine,  which  will,  he  ho|K>s.  only  cease  with  hLs  life  ? 
With  such  privileges  and  opixirtunitics  it  could  scarcely  fail  that 
impressions  should  lic  fornieil  and  reflections  arise  as  to  the  |x>sition 
of  the  medical  science  of  the  pri>senl   lime,  and  the  trend  of  its 
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progress.  These  must  of  necessity  be  largely  from  the  point  of 
view  of  the  physician.  There  is  nothing  more  conspicuous  in  the 
period  covered  by  that  to  which  I  have  referred  than  the  develop- 
ment of  the  scientific  spirit  among  workers  in  every  department. 
Let  any  one  look  into  the  current  medical  literature  of  twenty- 
five  or  thirty  years  ago,  and  compare  it  with  that  of  the  present 
day,  and  say  whether  in  many  respects  we  are  not  now  reading 
a  new  language — a  language  born  of  research  into  the  occult 
processes  of  disease.  The  relation  of  micro-organisms  to  morbid 
action  has  opened  up,  in  the  science  of  bacteriology,  a  new  field 
of  inquiry,  and  produced  a  new  literature.  This  has  broadened 
the  scope  of  medical  science,  and  made  possible  other  lines  of 
investigation  of  the  most  far-reaching  importance.  It  would  be 
beyond  the  purpose  of  this  address  to  enlarge  upon  this  topic,  but 
one  or  two  points  may  be  referred  to.  In  regard  to  some  of  the 
infective  processes  it  is  not  so  long  since  the  discovery  of  specific 
micro-organisms  was  itself  held  to  be  a  great  stride  towards  their 
true  pathology.  But  this  was  felt  to  be  at  best  a  limited  gain, 
so  long  as  we  were  without  knowledge  of  the  products  of  these 
parasites,  and  of  the  soil  conditions  which  made  their  growth  and 
lethal  action  effective.  Thanks  to  the  labours  of  the  army  of 
workers  on  the  subject  of  immunity,  much  light  has  been  shed 
upon  the  properties  of  serums,  and  their  action  upon  bacteria  and 
their  toxins,  with  results  in  the  case  of  some  maladies  that  justly 
take  rank  among  the  therapeutic  triumphs  of  our  age  ;  while  there 
still  seems  to  be  a  limitless  field  for  investigation  in  this  domain. 
The  minute  examination  of  the  blood,  as  now  practised  and  taught, 
has  been  of  immense  service  in  helping  the  solution  of  many 
diagnostic  problems  alike  in  medicine  and  surgery.  Clinical 
chemistry  [as  applied  to  the  processes  of  digestion,  and  the  investi- 
gation of  various  secretions,  has  been  of  diagnostic  service,  and  has 
given  promise  of  a  hopeful  future  for  this  hitherto  httle  cultivated 
branch  of  science.  In  like  manner  the  application  of  physics,  as, 
for  example,  in  the  estimation  of  blood-pressure,  in  the  various 
uses  of  electricity,  and  in  the  methods  of  radiography  has  con- 
tributed in  no  small  measure  to  the  accurate  investigation  as  well 
as  to  the  treatment  of  many  morbid  states.  These  are  but  a  few 
illustrations  of  the  advance  medicine  is  making  along  scientific 
lines  towards  the  discovery  of  truth. 

These  subjects  now  enter  largely  into  the  clinical  teaching  of 
the    present    day,    and    all    who    are    engaged    as    instructors   of 
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students,  as  well  as  all  who  seek  the  advancement  o(  medicine, 
must  hail  with  satisfaction  ever>'  step  forward  that  science  makes 
possible. 

Nevertheless  there  will  arise  from  time  to  time  in  the  minds 
of  not  a  few  the  question  whether,  in  the  large  share  of  attention 
that  these  scientilic  methods  claim  and  receive,  there  may  not  be 
the  danger  of  overlooking  altogether,  or  failing  to  give  due  con- 
sideration to,  other  sources  of  infonnation  not  less  important,  and 
certainly  not  less  interesting,  if  searched  for  and  observed. 

I.  N.atire's  Object-Lessons  i\  Disease 

That  nature  responds  to  morbid  processes  in  the  lx)dy  in  a 
manner  more  or  less  obvious  to  the  senses  is  a  truism  that  all  will 
readily  admit.  But  it  is  doubtful  whether  we  habitually  avail 
ourselves  of  all  the  infonnation  capable  of  lieing  obtained  by 
an  attentive  ol^servation  and  study  of  altered  apjx'arances  and 
characteristics.  This  information  may  in  some  instances  be  direct 
and  accurate,  in  others  indirect  and  suggestive.  Accordingly,  a 
consideration  of  the  physiognomy  of  disease  seems  to  possess  a 
legitimate  claim  u|X)n  our  attention.  This  word  phN-siognomy  is 
not  meant  to  apply  merely  to  the  fades  of  disease,  but  to  all  the 
changes  capable  of  l>eing  ajipreciated  by  our  unaided  senses.  But, 
even  taking  the  more  restricted  significance  of  the  term,  is  it  not 
the  ca.se  that  as  regards  not  a  few  disea.ses  nature  has  depicte<l 
them  u|X)n  the  countenance  ?  Not  only  may  this  Vtc  seen  in  many 
of  the  diseases  of  the  blood  where  the  as|iect  is  unmistakable,  but 
much  may  Ix;  made  out,  lioth  as  regards  the  identification  and  the 
progress  of  the  cilso,  from  a  study  of  tlie  fades  in  sucli  maladies  as 
jineumonia,  phthisis,  Bright's  disea.se,  various  fonns  of  heart  disease, 
chronic  gastric  disorders,  exophthalmic  goitre,  myxn-dema.  general 
paralysis,  and  many  others.  Instanc»s  manifold  arise  in  one's 
memory  of  heljis  to  iliagnosis  obtained  in  this  way.  One  or  two 
taken  almost  at  random  might  Ix*  <iuote<l.  (ij)  A  young  clergyman 
comes  complaining  of  constant  d\N|ie|>tic  troubles,  with  headache, 
voyiiiting,  and  growing  weakm-s-.,  which  the  many  stomachic 
'.^nedies  he  has  receive<l  have  (ailed  to  remove.  .\s  he  narrates 
/his  symptoms  the  )ihyscian  scnitini.ses  the  patient's  countenance 
\nd  notices  a  jx-culiar  glistening  apiKMrance  of  the  eye  I  the 
/dro|)sical  conjunctiva)  which  immediately  suggests  an  examination 
\of  the  urine,  when  the  nature  of  the  ailment  is  revealed  (or  the 
R<;st  time,     (h)  A  middle-aged  man  comes  for  examination  (or  life 
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assurance.  He  declares  he  has  never  been  ill  in  his  life.  The 
medical  examiner,  who  had  never  seen  him  before,  observes  a 
certain  dryness  and  thinness  of  the  skin,  and  a  general  dull  flush 
of  the  face,  and  the  suggestion  of  diabetes  comes  into  his  mind. 
The  urine  is  examined  and  is  found  to  contain  a  large  quantity  of 
sugar,  (c)  A  case  of  prolonged  and  persistent  high  temperature 
in  a  young  woman  in  the  Royal  Infirmary,  which  for  a  time  caused 
great  difficulty  from  the  otherwise  negative  symptoms,  presented 
in  her  countenance  such  an  aspect  of  well-being  as  to  suggest  that 
this  might  be  one  of  those  rare  examples  of  hysterical  pyrexia 
occasionally  met  with — this  diagnosis  being  amply  confirmed  by 
the  collateral  evidence  and  by  the  subsequent  progress  of  the  case. 

The  fades  is  of  wonderful  assistance  in  the  diagnosis  of  typhoid 
fever,  and  during  my  long  association  with  my  friend  Dr  Ker  in 
the  work  of  the  City  Hospital  I  have  invariably  observed  that  the 
first  note  he  makes  on  the  case  of  any  newly  admitted  patient  is 
as  to  whether  he  or  she  looks  or  does  not  look  like  the  disease. 

My  surgical  brethren  are  only  too  familiar  with  the  abdominal 
fades  and  its  significance  in  view  of,  or  subsequent  to,  the  opera- 
tion of  laparotomy.  Lastly,  it  seems  hardly  necessary  to  recall 
the  remarkable  change  in  the  countenance  observed  on  a  favour- 
able crisis  in  such  diseases  as  pneumonia  and  typhus  fever. 

Apart,  however,  from  facial  evidences,  there  are  numerous 
other  objective  indications  which  may  prove  largely  contributory 
in  determining  a  diagnosis.  The  attitude,  the  gait,  the  voice,  the 
speech,  the  play  of  the  features,  the  characters  of  a  cough,  and 
many  other  phenomena  may  be  notable  sources  of  information. 

The  first  of  the  seven  cases  of  beri-beri  I  have  in  the  course  of 
my  experience  had  opportunity  of  seeing  and  treating  was  revealed 
to  me  in  a  rather  singular  manner.  A  young  sailor  just  returned 
from  South  America  was  sent  to  me  at  the  Royal  Infirmary  as  a 
case  of  probable  malaria.  His  sallow  aspect  was  certainly  sugges- 
tive of  this,  but  as  he  stood,  and  particularly  as  he  walked,  it  was 
obvious  that  some  other  ailment  existed  from  the  manifest  weak- 
ness of  his  lower  limbs.  At  the  moment  there  happened  to  be 
with  me  two  medical  friends  from  China,  and  on  my  calling  their 
attention  to  this  patient  one  of  them  said  to  the  other,  "  That 
looks  very  like  the  walk  of  beri-beri."  The  man  instantly  repHed, 
"  That  was  what  they  called  my  trouble  when  I  was  in  the  hospital 
in  Brazil."  The  case  proved  to  be  a  typical  example  of  the 
•disease. 
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It  has  long  seemed  to  me  that  much  might  be  learnt  from  the 
study  of  the  character  of  coughs.  I  have  the  belief  that  in  ever\- 
disease  which  has  cough  for  one  of  its  s\-mptoms  there  may  lie 
found  something  more  or  less  characteristic  in  the  cough. 
Certainly  there  are  some  which  admittedly  have  their  indiNndual 
characters,  such  as  the  short  suppressed  cough  of  pneumonia, 
the  irritable  dr\'  cough  of  early  phthisis,  the  h\-sterical  cough, 
the  barking  cough  of  iiulx-rty.  the  cough  of  chronic  bronchitis 
in  old  people,  the  cough  of  capillary  bronchitis  in  children,  to  say 
nothing  of  the  spasmodic  cough  of  whooping-cough,  the  clanging 
cough  of  intra-thoracic  pressure,  and  many  others.  I  have  some- 
times fancied  the  cough  in  a  case  of  jiyopneumothorax  had  a  sound 
of  its  own. 

It  is  hardly  necessar\'  to  recall  the  fact  that  but  for  objective 
indications  it  would  many  a  time  Ix;  practically  impossible  to 
recognise  and  interpret  the  evidences  of  disease  in  children. 

These  various  examples  are  merely  mentioned  to  illustrate  the 
point  I  wish  to  emphasise,  namely,  the  value  of  the  information 
that  so  often  lies  ready  to  hand,  and  that  is  too  often  overlooked. 

But  certain  difficulties  may  lie  suggested  : — 

1.  May  not  such  information  be  apt  to  lead  astray  ?  Doubt- 
less, were  it  to  be  relied  on  alone  ;  and  more  cases  might  l>c 
chronicled  from  one's  exjierience  of  failure  than  of  success  in 
attempting  to  recognise  disease  from  external  manifestations  only. 
But  no  one  ever  trusts  in  diagnosis  to  one  line  of  evidence  wlun 
many  are  available. 

2.  What  then  can  be  regardetl  as  the  real  value  of  such 
methods,  seeing  they  are  confessedly  uncertain  ?  Their  value 
lies  in  the  aid  they  afford  to  the  prosecution  of  further  incjuiiy  : 
also  in  the  suggestions  antl  associations  of  ideas  which  are  awakened 
in  the  mind  when  the  attention  is  directinl  to  particular  jxjints  in 
an  investigation. 

J.  Ciranting  all  this,  do  these  so-called  object-lessons  in  disejLse 
not  more  properly  lielong  to  the  jK-ricxl  in  professional  life  when 
sufficient  cxjK'rience  has  Ix-en  gathered  to  utilise-  them  ?  This 
is  only  jiartly  true.  Thc^se  phenomena  are  open  to  ol>scrvation. 
and  the  exercise  of  this  faculty,  which  lies  at  the  foundation  of 
all  clinical  progress,  cannot  Ix*  liegim  too  early.  Assuietlly  it 
may  Ix'  cultivated  by  all.  notwithstanding  the  fart  that  it  comes 
easier  to  some  than  to  others.  It  is  at  no  time  an  entirely  easy 
matter,  seeing  that  it  includes  a  treat  deal  more  than  mere  |>er- 
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ception.  In  an  interesting  address  delivered  some  years  ago  by 
that  distinguished  surgeon,  the  late  Sir  James  Paget,  he  refers 
to  the  "  power  of  careful  observation  and  cautious  thinking,"  and 
adds  :  "In  ordinary  talking  men  seem  to  think  that  careful  obser- 
vation is  one  of  the  easiest  things  in  the  world  ;  and  there  are 
some  who  speak  as  if  they  themselves  had  never  overlooked 
anything  of  importance.  Study  the  history  of  any  science  and 
you  can  see  evidence  of  the  difficulty  of  observation  on  every 
page.  It  would  be  a  very  useful  book,  I  think,  if  some  one  would 
write,  not  a  history  of  discoveries,  but  a  history  of  oversights." 

Now  it  surely  cannot  be  thought  that  the  limits  of  observa- 
tion here  advocated  could  ever  be  hostile  to,  far  less  displace,  the 
most  sedulous  prosecution  of  the  methods  of  scientific  investiga- 
tion which  are  now  in  such  abundance  placed  within  our  reach. 
On  the  contrary,  they  but  play  a  part,  yet  a  necessary  part,  in 
any  system  of  inquiry  which  could  be  regarded  as  at  all  complete. 
Diagnosis  is  in  too  many  instances  a  difficult  and  uncertain  con- 
clusion— a  summation  of  probabilities,  and  no  aid  thereto  can 
safely  be  omitted. 

It  has  been  affirmed  of  some  eminent  literary  characters  that 
they  possessed  the  power  of  being  able  to  find  out  all  that  was 
in  a  book  by  merely  glancing  over  a  few  pages  here  and  there. 
The  book  of  disease,  as  set  forth  in  the  individual,  is  not  to  be 
read  to  any  good  purpose  in  this  fashion  ;  but  every  page,  every 
sentence,  every  word  must  be  studied  and  weighed  if  we  are  truly 
to  interpret  its  contents.  As  one  who  has,  over  a  long  series  of 
years  up  to  the  present  time,  enjoyed  the  privilege  of  engaging  in 
clinical  teaching,  might  I  venture,  with  all  respect,  to  suggest  to 
my  brethren  in  the  work  the  importance  of  keeping  before  the 
student  the  fact  that  nature  has  object-lessons  to  teach  regarding 
many — perhaps  nearly  all — diseases,  if  only  we  can  find  them  out 
and  read  them  ? 

II.  Clinical  Impressions 
The  careful  prosecution  and  the  mental  registration  of  observa- 
tions in  disease  lead,  in  process  of  time,  to  the  experience  of  what, 
for  want  of  a  better  term,  I  would  venture  to  call  clinical  impres- 
sions. By  that  is  meant  the  view  that  is  conveyed  to  the  mind, 
when  brought  in  contact  with  any  case  of  disease,  as  to  the 
patient's  condition  and  his  prospects.  This,  whatever  may  be 
thought  of  it,  has  long  appeared  to  me  to  be  one  of  the  most  valuable 
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assets  in  the  practitioner's  possession,  which,  moreover,  may  often- 
times lie  turned  to  practical  account  in  his  efforts  at  treatment. 
For  confirmation  of  this  my  appeal  must  of  course  be  made  mostly 
to  my  senior  brethren.  Is  it  not  the  case  that  in  not  a  few  in- 
stances there  comes  to  one  an  impression  or  an  admonition,  which 
could  not  find  expression  in  words,  but  which  yet  gi\e>  a  view  ol 
the  patient's  state,  that  often  proves  to  be  true,  and  which  may 
indicate  at  the  same  time  a  line  of  treatment  that  might  other- 
wise have  l>een  overlooked  ?  (^ne  advantage  which  this  acquisition 
jxKsesses  consists  in  the  }X)wer  it  sometimes  gives  us  of  inspiring 
hope  in  circumstances  where  appearances  might  indicate  the  con- 
trary. No  doubt  such  impressions  as  I  have  referred  to  may 
occasionally  Ix;  ill-founded  or  erroneous,  and  certainly  they  are 
never  to  be  put  in  comiietition  with,  still  less  made  to  substitute, 
the  most  detailed  and  exhaustive  examination  jx)ssible.  but  yet 
that  there  is  on  the  whole  a  substantial  jiractical  value  in  them 
cannot,  I  think,  be  seriously  disputed. 

ill     Ihe  Psychical  Factor  and  its  REL.^TIo^■  to  the 
Practitioner 

It  might  seem  at  first  sight  that  any  allusion  to  this  subject 
was  somewhat  inconsequent  upwn  an  address  devoted  mainly  to 
the  objective  manifestations  of  disease.  But  this  is  far  from  Iteing 
the  case,  since  this  element  can  never  l>e  wisely  excluded  by  either 
physician  or  surgeon.  It  is  never  to  be  forgotten  that  when  called 
to  deal  with  any  case  of  illness  we  are  dealing  not  merely  with 
pathological  phenomena,  but  with  the  man,  or  woman,  or  child 
who  is  the  subject  of  them.  And  just  as  certainly  as  that  few 
diseases  are  not  attended  with  some  more  or  less  olwcrvable  out- 
ward and  visible  sign,  so  there  are  lew  where  the  mental  or  jisychical 
elements  ol  the  nature  arc  left  wholly  untouched  ;  and  their  in- 
fluence and  reaction  uix)n  each  other  form  oftentimes  an  imjxirtanl 
and  dilVicult  jiroblem.  Sometimes  the  mental  outweighs  the 
physical,  and  has  to  be  reckoned  with  and  treated  Ix-lore  the  health 
can  l>e  restored.     But  probably  more  often  the  reveti^e  holds  goo<l.' 

'  One  i>  hcic  tcniiti'lctl  of  the  >loiy  lold  liy  the  grcal  KngliOi  physician. 
Sydenham,  lie  hud  liccn  long  aUcnding  a  grnllciniin  of  fortune  with  little  nt  no 
advantage,  when  at  laitl  he  frankly  avuwcil  hi»  inabilily  to  render  him  any  further 
.scivire,  aililing  at  the  »anic  time  ihal  there  wajs  a  physician  nf  Ihe  name  of  KolicrlMin 
at  tnvernew  who  had  di»lingui.''heil  hini»elf  by  Ihe  iKrlormnnce  of  many  rcniarkahic 
cures  of  the  lamc  complaint  a-t  that  under  which  his  patient  Ut>i>ure<l,  an<l  exprening 
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Cognisance  must  be  taken  of  these  things  as  they  affect  both 
patient  and  practitioner.  It  is  as  interesting  as  it  is  striking  to 
observe  and  study  the  mental  attitude  of  a  patient  labouring  under 
some  severe  or  long-standing  illness.  In  some  happy  instances  a 
change  of  the  most  salutary  and  benign  character  presents  itself, 
and  the  qualities  of  fortitude,  patience,  cheerfulness,  and  hope 
(together  with  a  certain  effort  to  live  or  to  be  well)  shine  out  con- 
spicuously even  in  natures  which  were  of  such  construction  as 
would  never  have  justified  the  anticipation.  The  favourable 
influence  of  such  mental  states  upon  the  course  and  progress  of 
many  forms  of  disease  is  real  and  unmistakable.  In  other  in- 
stances, impatience,  initability,  opposition,  and  despondency  are 
painfully  and  disappointingly  apparent,  and  add  gravely  to  the 
burden  of  the  sufferer,  while  seriously  prejudicing  the  course  of 
the  disease.  Of  all  these  latter-named  mental  complications, 
despondency  or  depression  is  that  which  justly  causes  most  con- 
cern, for  it  can  hardty  be  doubted  that  this  may  sometimes  be 
the  one  and  only  thing  that  stands  between  the  patient  and  his 
recovery.  There  arise  in  my  memory  more  than  one  instance  in 
which  the  sufferer  from  the  first  pronounced  his  own  sentence  and 
proceeded  to  die  when  the  physical  conditions,  as  far  as  could  be 
ascertained,  by  no  means  justified  so  untoward  an  issue. 

Facts  of  this  kind  lay  upon  the  practitioner  the  necessity  and 
the  duty  of  taking  account  of  the  mental  position  of  the  patient, 
just  as  much  as  of  those  external  manifestations  or  object-lessons 
for  the  importance  of  which  I  have  been  contending.  They  are 
both  the  product  of  disease,  and  neither  of  them  can  be  excluded 
from  any  true  estimate  of  the  case. 

This  reckoning  with  the  patient's  mental  condition,  alike  for 

a  conviction  that  if  he  applied  to  him  he  would  come  back  cured.  This  was  too 
encouraging  a  proposal  to  be  rejected  ;  the  gentleman  received  from  Sydenham  a 
statement  of  his  case,  with  necessary  letter  of  introduction,  and  proceeded  without 
delay  to  the  place  in  question  (about  two  and  a  half  centuries  ago).  On  arriving  at 
Inverness  and  anxiously  inquiring  for  the  residence  of  Dr  Robertson  he  found  to  his 
utter  dismay  and  disappointment  that  there  was  no  physician  of  that  name,  nor  had 
been  in  the  memory  of  any  person  there.  The  gentleman  returned  vowing  eternal 
hostility  to  the  peace  of  Sydenham,  and  on  his  arrival  at  home  instantly  expressed  his 
indignation  at  having  been  sent  on  a  journey  of  so  many  hundred  miles  for  no 
purpose.  "Well,''  says  Sydenham,  "are  you  in  better  health?"  "Yes!  I  am 
now  quite  well,  but  no  thanks  to  you."  "No,"  says  Sydenham,  "but  you  may 
thank  Dr  Robertson  for  curing  you.  I  wished  to  send  you  a  journey  with  some 
object  of  interest  in  view  :  in  going  you  had  Dr  Robertson  and  his  wonderful  cures 
in  contemplation :  and  in  returning  you  were  equally  engaged  in  thinking  of 
scolding  me  ! " 
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diagnosis  and  treatment,  may  impose  demands  upon  the  forbear- 
ance and  charity  of  the  practitioner,  but  the  output  of  these  virtues 
will  in  the  long-run  seldom  be  in  vain. 

I  have  directed  attention  to  the  imjxjrtance  of  the  scnitiny  of 
the  face  in  disease.  But  it  is  ever  to  be  remembered  that  there 
is  another  aspect  of  the  matter,  and  that  is  the  scrutiny  of  the 
practitioner's  face  by  the  patient.  It  is  surprising  with  what 
penetration  and  accuracy  some  sufferers  will  read  into  the  thoughts 
and  views,  the  ho}>es  or  fears,  of  their  medical  attendants.  It  is 
well  if  the  ])atient  can  read  in  the  physician's  face  that  which  in- 
spires confidence,  and  brings  hojie  and  courage.  It  is  lietter  if, 
in  addition,  he  recognises  that  divine  quality  of  sjnnpathy  which 
seems  to  hghten  and  bear  away  some  of  the  heavy  burden  of  sick- 
ness, and  gives  strength  and  solace  even  in  the  presence  of  the 
last  enemy. 

Gentlemen,  it  only  now  remains  for  me  to  ask  you  to  accept 
my  cordial  thanks  for  the  honour  you  did  me  in  electing  me  to 
occupy  the  chair  of  this  Society  two  years  ago,  and  especially  for 
the  uniform  kindness,  courtesy,  forbearance,  and  support  I  havi- 
received  during  my  tenure  of  office,  which  have  made  the  ]>osition 
not  only  an  easy  but  also  an  extremely  pleasant  one. 

It  has  been  truly  written.  "  Better  is  the  end  of  a  thing  than 
the  beginning  thereof."  But,  viewing  the  matter  from  thi 
l)ersonal  standjMint,  and  without  affectation,  it  seems  that  in  m\ 
case  the  sacred  axiom  might  have  to  l^e  read  in  the  revei-se  way. 
since  I  fear  the  promise  apjieared  better  than  the  jierfonnancc  ha> 
proved.  I  had  hoped  to  do  more,  and  certainly  no  one  can  1h? 
associated  with  the  affairs  of  this  Society  without  liecoming  aware 
that  it  is  in  many  directions  still  ojx'n  to  improvement — one  serious 
obstacle  being  the  want  of  premi.ses  we  can  call  our  own.  As  to 
the  work  done  in  the  Society  <luring  these  two  j>ast  ycar>!,  it  may 
\->c  sufficient  to  say  that  if  there  has  l>cen  nothing  very  outstanding, 
it  has  yet  Ix'cn  of  good,  solid,  and  infonning  quality — work  of 
which  the  Society  has  no  reason  to  Ix-  ashamed.  Six-aknig  for 
myself,  I  can  say  that  during  the  many  long  years  I  have  l)ccn 
a  mcmlx-r  I  have  never  attended  a  meeting  without  conung  away 
richer  in  facts  than  when  1  entered  the  room,  and  the  same  is  tnie 
while  I  have  liccn  occupying  the  Chair.  The  Society  continues  t«> 
grow  and  flourish.  Tlie  attendance  and  the  manifest  interest 
shown  have  l>een  a  source  of  gratification. 

And  now,  in  resigning  the  duties  of  the  Chair  into  the  caj>ablc 


OBLIQUE    INGUINAL    HERNIA    IN    VOUNG    ADULTS  1/ 

hands  of  my  successor,  I  would  express  my  earnest  wishes  lor  the 
continued  prosperity  of  the  Society  and  its  work,  and  assure  the 
members  that  my  interest  in  it  will  be  not  the  less,  but  all  the 
greater,  from  my  having  been  privileged  to  hold  the  honourable 
position  of  its  President. 


2.  PRELIMINARY  NOTE  ON  A  SIMPLE  OPERATION  FOR 
UNCOMPLICATED  OBLIQUE  INGUINAL  HERNIA 
IN  YOUNG  ADULTS. 

By  George  L.  Chiene,  .M.B.,  F.R.C.S.Ed.,  .-\ssist.-int  Surgeon, 
Edinburgh  Royal  Infirmary 

"  The  natural  power  of  recovery  is  often  so  great  that  all  that  is  needed 
is  but  to  remove  any  unfavourable  condition." — M.^CKENZIE  (Burnley), 
Ciilcdonian  Medical  Journal,  July  igoy. 

Mr  President  and  Gentlemen, — Last  month  on  mentioning 
the  subject  of  this  paper  to  a  physician  he  remarked,  "  I  thought 
3'ou  surgeons  had  said  aU  there  is  to  say  about  hernia  "  ;  yet  Rigby 
(i),  in  his  review  of  recent  literature  on  hernia,  commences  with  the 
following  sentence  :  "  It  seems  extraordinary  that  a  definite  de- 
cision has  not  yet  been  arrived  at  as  to  the  origin  of  the  hernial 
sac." 

The  rationale  of  the  operation  which  I  wish  to  bring  to  your 
notice  this  evening  depends  upon  the  following  hypotheses  : 

1.  That  for  practical  surgical  purposes  all  oblique  inguinal 
hernias  are  primarily  due  to  a  congenital  or  preformed  sac. 

2.  That  in  young  adults  suffering  from  obUque  inguinal  hernia 
the  muscles  guarding  the  internal  abdominal  ring  wiU  regain  their 
normal  valvular  action  if  the  cause  of  the  dilatation  of  the  canal 
be  removed. 

3.  That  if  the  neck  of  the  sac  be  efficiently  dealt  with,  it  is  quite 
unnecessary  to  interfere  with  the  remaining  portion  in  the  in- 
guinal canal  or  scrotum. 

Two  years  ago  I  made  various  dissections  of  the  inguinal  region 
in  the  cadaver,  and,  as  a  result,  devised  a  simple  operation,  the 
steps  of  which  are  the  following  : — 

Operation 

An  incision  is  made  half  an  inch  above  and  parallel  to  the  middle 
third  of  Poupart's  ligament,  the  centre  of  which  corresponds  to 
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the  position  of  the  internal  abdominal  ring.     This  incision  exposes 
the  external  oblique  muscle,  which  is  incised  in  the  direction  of 


Fic.  I. — Shows  relation  of  incision  to 
Poupan's  ligament.  A,  The  middle  of 
Poupart's  ligament. 


Fic.  a.— a,  The  middle  of  Poupan's  liga- 
ment ;  B,  Retracted  skin,  fat,  and  fatcU ; 
c.  external  oblique  muscle. 


Figs.   a.   3.   4,  and   5  (actual  site)   show 
different  stages  of  the  operation. 


its  fibres  and  retracted,  thus  exposing  the  lower  jwrtion  of  the 
internal  oblique  muscle  and  the  upjicr  jwrtion  of  the  cremasteric. 
The  fibres  of  the  latter  are  divided  in  the  same  direction  as  those 


Kir;.  3.— A    '• 
muscle  f'  ' 
muscle ;  1 
ilio-inguinal  11 
drnwinK.) 


Kii..  4— A,  n,  .1! 
musclr   retr 
niutclc   lias 

muscle  ;  »•,  spill  mluml.lj 
of  sac  freed  from  cord  - 
which  i^  not  leprrsrntrd. 


I  lAlti.1.  u,  neck 
position  of  cord 


of  the  external  oblique  muscle.  The  lower  edges  of  the  internal 
oblique  and  transversalis  muscles  arc  then  retracted  upwanls 
and  outwards,  and  the  transversalis  fascia  ex|X)scd.  Thus  fascia 
is  dealt  with  in  the  same  manner  as  the  external  oblique  and  ere- 
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masteric  muscles.  The  neck  of  the  sac  is  thus  exposed  at  the 
internal  ring.  It  is  freed  from  the  cord,  opened,  and  divided.  The 
neck  is  ligatured  and  fixed  to  the  under  surface  of  the  abdominal 
wall,  above  and  external  to  the  internal  abdominal  ring,  the  rest 
of  the  freed  portion  being  cut  off.  This  concludes  what  is  some- 
times termed  the  "  first  stage  "  of  the  operation. 

The  second  stage  consists  in  suturing  the  split  fibres  of  the 
external  oblique  by  the  overlapping  method,  and  closing  the  skin 
incision.     In  some  cases  the  fibres  of  the  cremasteric  muscle  are 
drawn   together   with  a  single 
stitch,    but    in    the     majority 
they  will  fall    into    apposition 
naturally. 

It  will  be  noted  that  the 
internal  oblique  and  trans- 
versalis  muscles  are  left  un- 
touched, also  that  the  sac,  with 
the  exception  of  a  small  por- 
tion at  the  internal  ring,  is  Fig 
left  in  situ. 

The  reasons  for  my  belief  in 
the  hypotheses  on  which  the 
operation  is  founded  are  as 
follows. 


B,  and  c  as  above,  showing  the 
overlapping  of  the  divided  e.vlernal  oblique 
muscle.  The  doited  line  shows  the  lower 
edge  of  the  upper  fibres  drawn  under  the 
lower  fibres  and  retained  by  three  interrupted 
mattress  sutures,  the  upper  edge  of  the  lower 
fibres  fixed  bv  a  continuous  blanket  suture. 


Anatomy  of  Hernt.'\ 

With  regard  to  the  first — that  for  practical  surgical  purposes 
all  oblique  inguinal  hernias  are  primarily  due  to  a  congenital  or 
preformed  sac — it  is  necessary  that  we  understand  exactly  what 
is  meant  by  the  word  "  congenital  "  when  used  in  relation  to  in- 
guinal hernia.  Originally  the  term  was  confined  to  that  variety 
of  hernia  in  which  the  sac  was  in  direct  communication  with  the 
tunica  vaginalis  ;  modern  textbooks,  however,  include  under  this 
heading  not  only  the  variety  mentioned,  but  also  the  varieties 
termed  funicular,  infantile,  encysted,  and  interstitial.  Any  one 
who  has  had  the  opportunity  of  operating  on  a  fairly  large  number 
of  inguinal  hernias  in  children  will  have  recognised  that  only  a 
minority  of  the  cases  dealt  with  come  under  the  heading 
' '  congenital ' '  as  originally  defined. 

Stiles  (2),  in  a  consecutive  series  of  360  cases  in  children,  found 
that  in  only  5  per  cent,  did  the  sac  communicate  with  the  tunica 
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vaginalis  ;  other  writers  on  inguinal  hernia  in  children  have  noted 
similar  results.  Russell  \3)  maintains  that  the  term  "  congenital." 
which,  he  sa}'s,  "  has  l>een  the  source  of  endless  obscurity  and 
confusion  in  the  past,"  should  be  confined  to  those  cases  in  which 
the  hernia  is  present  at  birth.  Without  further  elalxjration  of  tliis 
[xjint.  it  will  be  sufficient  to  say  that  I  l>clieve  all  oblique  inguinal 
hernias  to  be  due  to  a  preformed  sac.  whether  partial  or  complete. 

As  already  indicated,  most  authorities  now  admit  this  to  lie 
the  case  in  children.  What  proof  is  there  that  it  is  not  so  in  adults 
also  ?  The  textbooks  divide  oblique  inguinal  hernias  into  con- 
genital and  acquired,  but  when  we  search  for  a  definite  statement 
which  will  lead  us  to  recognise  the  acquired  variety  we  are  grievously 
<lisappointed.  Murray  (4)  says  he  has  been  quite  unable  to  dis- 
tinguish between  the  congenital  and  the  so-called  acquired  inguinal 
sac,  for  the  very  good  reason  that,  in  his  opinion,  they  arc  one 
and  the  same  thing. 

Russell  (3)  for  eight  years  has  advocated  what  he  now  terms 
the  "  saccular  "  theory  of  hernia,  and  has  stated  his  opinion  that 
this  theory  will  be  either  universally  accepted  or  universally  re- 
jected in  the  near  future. 

Stiles  (2)  in  1004  wrote  :  "  It  is  more  than  probable,  therefore, 
that  the  majority  of  oblique  inguinal  hernias  which  are  met  with 
during  adolescence  and  in  young  adults  are  essentially  congenital." 

Recent  pajiens  by  other  authors  (Bull  and  Coley  (5).  Clogg  (6) ) 
admit  the  jirohabiiity  of  a  iireforincd  sac  in  adults. 

Keith  op|>oses  Russell's  theory,  but  brings  forward  no  evidence 
to  show  that  the  prefonned  sac  Ls  not  the  essential  cause  of  that 
variety  of  hcmia  we  are  at  present  discussing.  Murray  (4),  on  thf 
other  hand,  produces  jxysitivc  evidence  in  sup|X)rt  of  the  sacculai 
theory.  Lockwootl  (8)  and  Langton  (9)  draw  attention  to  the  fact 
that  in  many  instances  a  preformed  sac  is  present  without  then- 
lieing  any  evidence  of  hernia. 

The  condition  found  in  a  |)atient.  30  years  of  age.  on  whoni  I 
o|ierated  is  of  interi-st  in  this  connection. 

The  o]icration  just  descrilx-d  was  |x;rformed  for  an  oblique 
inguinal  hernia  on  the  right  side,  (hving  to  the  laxness  of  the  canal 
on  the  left  side  the  internal  ring  was  cut  down  ujxjn.  altho\igh  no 
signs  of  hernia  had  ever  liccn  present.  A  patent  tulv  of  jK-ntoneuni 
about  an  inch  long  was  cx|X)sed  and  removed.  Lockwood  (8)  men 
tions  a  similar  case. 

.■\n  inguinal  hernia  which  develojis  on  the  opposite  side  to  that 
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already  operated  on  is  probably  due  to  a  condition  similar  to  the 
above. 

Some  surgeons  believe  that  if  a  hernia  in  a  young  adult  develojis 
suddenlv  that  is  proof  that  there  is  a  preformed  sac  ;  but  if,  on 
the  contrary,  the  hernia  manifests  itself  slowly,  it  is  acquired. 

This  second  deduction  is,  in  my  opinion,  unwarranted.  There 
is  no  reason  why  a  hernia  should  not  appear  by  degrees,  even  al- 
though there  is  a  preformed  sac.  It  is  just  as  likely  that  the  slow 
development  of  the  hernia  is  due  to  the  fact  that  the  contents  have 
to  dilate  the  preformed  sac,  whose  lumen  may  be  small,  as  that  the 
contents  have  to  push  a  process  of  peritoneum  in  front  of  them, 
thereby  forming  a  sac. 

It  we  look  back  we  find  that  discussions  in  the  past  centred 
round  the  question  of  rupture  versus  dilatation  of  the  peritoneum. 
^^'hen  the  former  was  finally  disproved,  all  interested  turned  their 
attention  to  the  possible  causes  of  dilatation,  taking  it  for  granted 
that,  because  rupture  was  disproved,  therefore  the  alternative — 
dilatation — was  correct.     By  no  means  a  sound  deduction. 

If  the  "  saccular  "  theory  be  admitted  with  regard  to  oblique 
inguinal  hernia,  the  same  principle  which  guides  us  in  the  operative 
treatment  in  children  holds  good  in  adults. 

The  second  hypothesis  is  that  in  young  adults,  suffering  from 
oblique  inguinal  hernia,  the  muscles  guarding  the  internal 
abdominal  ring  will  regain  their  normal  valvular  action  if  the  cause 
of  the  dilatation  be  removed. 

It  will,  I  think,  be  admitted  that  the  weakness  of  the  muscles 
in  the  region  of  the  inguinal  canal  must  be  due  to  one  of  two  causes 
— either  a  delay  in  their  development  or  a  weakening  of  normal 
muscles  due  to  prolonged  and  increasing  dilatation  of  the  canal 
by  the  contents  of  the  sac. 

With  regard  to  the  former,  writers  on  inguinal  hernia  in  cliildren 
have  drawn  attention  to  the  fact  that  usually  the  muscular  develop- 
ment in  the  inguinal  region  is  exceedingly  good.  I  maintain  that 
this  is  also  true  of  young  adults  in  whom  hernia  is  of  recent  appear- 
ance. One  finds  that  even  in  children  who  at  birth  are  muscularly 
poorly  developed,  and  in  whom  both  umbilical  and  inguinal  hernias 
are  present,  the  muscular  weakness  rapidly  disappears  as  the  child 
grows  older.  The  second  source  of  weakness  is  the  important  one 
in  adults,  and  will  become  more  and  more  pronounced  as  the  patient 
grows  older.  After  a  certain  time  the  muscles  in  the  inguinal 
region  become  so  altered  that  return  to  the  normal  is  impossible. 
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In  longstanding  cases  in  elderly  men  I  admit  that  it  may  be  necessary 
to  perform  that  part  of  the  radical  cure  usually  known  as  the 
"  second  stage  "  of  the  operation,  but  in  the  majority  of  young 
adults  it  is  not  only  unnecessary  but  harmful.  No  drawing  to- 
gether of  the  conjoint  tendon  and  Poupart's  ligament,  however 
complicated  the  procedure,  will  ever  be  as  efficient  as  Nature's 
method  ;  and  further,  if  this  part  of  the  operation  is  successfully 
carried  out,  it  will  prevent  the  normal  valvular  action  of  the  internal 
oblique  and  transversalis  muscles. 

Those  who  have  operated  on  recurrent  cases  of  inguinal  hernia, 
previously  treated  by  "  radical  cure,"  will  have  noticed  that  the 
parts  involved  have  lost  all  semblance  to  muscle  structure,  and 
have  become  a  mass  of  fibrous  tissue.  If  any  one  doubts  the 
efficiency  of  the  vah'ular  action  of  the  muscles  at  the  internal  ring, 
let  him,  if  he  has  not  already  done  so,  when  oj^erating  on  an  in- 
guinal hernia  in  a  young  adult,  pass  his  finger  through  the  ring, 
when  the  patient  is  straining  (should  the  opjwrtunity  occur).  He 
will  feel  the  vice-like  manner  in  which  the  finger  is  grip^ied  by  the 
contracting  muscles. 

The  present  Professor  of  Systematic  Surgen>-  in  Edinburgh 
has  for  long  taught  that  the  strength  of  the  alxlominal  wall  dejx-nds 
upon  its  mobility.  Seaver  (lo)  advocates  exercises  which  strengthen 
the  muscles  guarding  the  internal  ring  as  a  method  of  treatment 
for  inguinal  hernia  instead  of  oivration.  I  Iwlicve  in  this  method, 
provided  that  the  neck  of  the  sac  be  first  dealt  with.  A  patent 
funicular  process  will  always  lie  a  source  of  danger,  and  it  must  Ix- 
rememlx;red  that  hernias  frequently  occur  in  young  adults  whose 
muscular  development  is  excellent.  It  is  quite  ]K»ssible  that  the 
sudden  appearance  of  a  hernia  in  a  young  adult  <luring  excessive 
exertion  is  due  more  to  faulty  muscular  co-ordination  than  to 
actual  muscular  weakness. 

I  now  j>ass  to  the  third  hyiwlhesls,  that  if  the  neck  of  the  sac 
l)e  efficiently  dealt  with,  it  is  quite  imnecessary  to  interfere  with 
the  remaining  jxirtion  in  the  inguinal  canal  or  scrotum. 

In  dealing  with  that  variety  of  hernia  originally  termed  con- 
genital, one  has  to  divide  the  sac  in  the  vicinity  of  the  testicle.  The 
level  of  this  division  varies  with  tlifferent  surgeons. 

In  other  varieties  some  surgeons  inirjxjscly  leave  the  lower 
|H)rtion  of  the  sac  mi  silii.  Marker  (il)  divides  the  sac  half  an  inch 
below  the  external  ring  leaving  the  scrotal  jwrtion,  the  oj^-n  end 
of  whirl)  he  ligatures.     Marlauren  (12)  tlivides  the  sac  at  the  same 
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level.  Neave  {13),  in  concluding  a  paper, on  hernia,  says  :  "  Some- 
times it  is  better  to  leave  the  sac  in  situ,  and  only  clear  and 
divide  the  neck."  Kocher  (14)  says  if  there  is  much  matting  the 
sac  may  simply  be  left  alone  as  Wolfer  recommends. 

If  a  thickened  and  adherent  sac  can  be  left  iti  situ  surely  there 
can  be  no  harm  in  leaving  the  less  abnormal  ones.  The  first  case 
in  which  I  left  the  whole  sac,  having  divided  and  ligatured  the 
neck,  was  one  on  which  I  operated  eighteen  months  ago.  I  have 
recently  examined  the  patient  and  could  not  now  tell  that  the  sac 
had  not  been  removed. 

All  the  writers  of  the  present  day  who  advocate  operation  based 
on  the  saccular  theory,  emphasise  the  fact  that  the  essential  point 
of  the  operation  is  the  complete  removal  of  the  sac.  Clogg  (6)  says  : 
"It  is  difficult  to  believe  that  they  (herniae  depending  upon  the 
presence  of  a  congenital  sac)  can  be  cured  in  any  other  way  than 
by  removal  of  this  sac."  I  hold  that  obliteration  of  the  neck  of 
the  sac  is  sufficient. 

Why  first  attack  the  region  of  the  external  ring  when  it  is  really 
the  internal  ring  we  wish  to  get  at  ?  The  only  reason  I  can  see 
for  this  is  that,  in  the  past  it  has  been  considered  essential  to  dissect 
out  the  sac,  or  at  least  the  greater  portion  of  it. 

If  we  closely  analyse  the  operations  at  present  in  use  we  are 
stnick  by  the  fact  that  they  have  only  one  thing  in  common — 
namely,  obhteration  of  the  neck  of  the  sac  at  the  internal  ring. 
Further,  we  note  that  in  recent  years  the  tendency  has  been  to 
make  the  skin  incision  at  a  higher  level  than  has  been  customary 
in  the  past,  but,  as  far  as  I  know,  there  is  no  operation  in  which 
the  internal  ring  is  cut  directly  down  upon  without  interfering  with 
the  parts  below,  although  the  aim  of  all  is  eventually  to  get  at  the 
internal  ring. 

In  the  past  too  much  importance  has  been  given  to  the  technique 
of  the  numerous  operations  in  vogue  and  too  little  to  the  principles 
involved. 

Last  month,  on  looking  through  some  of  the  older  literature 
on  the  subject,  I  found  that  Bennett  (15)  in  1893,  having  described 
the  operation  he  recommends  for  inguinal  hernia,  mentions  an 
operation  somewhat  similar  to  the  one  suggested  this  evening,  but 
he  limits  its  use  to  small  bubonoceles,  and  even  then  only  in  ex- 
ceptional circumstances.  In  slight  cases  of  incomplete  inguinal 
hernia  he  says  it  is  "  as  a  rule  unwise  under  ordinary  circumstances 
to  make  any  attempt  at  effecting  the  radical  cure  at  all."     He 
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apparently  takes  it  (or  granted  that  the  sac  in  those  cases  is  acquired. 
The  incision  b  made  over  the  most  prominent  part  of  the  swelling  ; 
but  if  the  hernia  extends  to  the  external  ring  he  incises  over  that 
point  in  preference,  strongly  objecting  to  any  division  of  the  anterior 
wall  of  the  canal 

Kesllts  of  Operation 

I  have  purixjsely  entitled  this  paper  a  preliminary  note  ;is  I 
have  only  performed  the  operation  during  the  last  eighteen  months, 
and  therefore  sufficient  time  has  not  elajised  to  allow  of  definite 
statements  being  made  regarding  the  ultimate  results,  nor  can  1 
bring  for\vard  a  large  number  of  cases.  The  results  up  to  the  present, 
however,  confirm  my  belief  in  the  theories  on  which  the  ojxration 
is  based,  and  are  so  satisfactory  that  I  have  thought  it  advisable 
to  make  this  preliminar>'  communication.  I  have  jierformed  the 
operation  sixteen  times — nine  times  in  male  adults  whose  ages 
varied  from  19  to  40.  the  average  age  being  28  ;  five  times  in  male 
children  ;  once  in  a  woman  aged  28  ;  and  once  in  a  girl  of  11.  In 
three  male  adults  local  aniesthesia  was  used.  I  have  either  seen 
or  obtained  recent  rejwrts  from  all  the  patients  ;  in  every  case  the 
results  are  satisfactory.  Without  detailing  the  cases.  1  will  mention 
four  of  the  earlier  ones. 

J.  D.,  aged  24.  develo|)cd  a  right  inguinal  heniia  thrct>  years 
ago.  He  wore  a  truss  until  he  was  oi>erated  on  a  year  and  four 
months  ago.  He  plays  golf,  dances,  etc..  and  has  had  no  trouble 
since  the  o|H.'ration. 

A.  S.,  aged  J5.  develo|)ed  right  inguinal  hernia  after  running 
a  race  a  little  over  a  year  ago.  His  work  as  a  butcher  involved 
lifting  heavy  carcasses,  which  did  not  improve  matters.  He  was 
ojieratotl  on  ten  months  ago.  got  up  in  tlirix  weeks,  and  left  lR»)iital 
a  week  later.  Since  starting  work,  eight  weeks  after  the  o|xration. 
there  have  been  no  signs  of  recurrence. 

J.  \V..  aged  26,  devclo|)cd  a  left  inguinal  hernia  after  an  attack 
of  pneumonia  eight  years  ago.  He  wore  a  truss  at  inter\als  until 
operateil  on  ten  months  ago.  He  was  up  in  three  weeks,  and  starte<l 
his  work  as  a  grate-litter  four  weeks  later.  The  part  ojierated  on 
is  now,  to  quote  his  own  words.  "  as  sound  as  a  Ix-ll." 

J.  F.,  aged  30.  suffered  from  an  oblicjue  inguinal  hernia  on  the 
right  side,  and  hatl  a  patent  tulx-  on  the  left,  although  no  hernia 
had  ever  been  present.  He  was  o|x'rated  on  eight  and  a  half  months 
ago.  In  six  weeks  he  started  light  work  as  a  "  checker,"  and  in 
another  fortnight  was  playing  three  or  four  rounds  of  golf  a  week 
after    workinc    hours.     Three    and    a    half    months    alter    leaving 
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hospital  he  renewed  his  work  as  attendant  at  the  Step  Rock,  St 
Andrews.  He  bathed  daily,  equalling  previous  records  for  swim- 
ming short  distances  ;  "  trick  diving  such  as  somersaults,  back 
dives,  etc.,  presented  no  more  difficulty  than  before."  The  follow- 
ing month  he  swam  from  the  Step  Rock  to  the  pier,  a  distance  of 
over  a  mile.     At  present  he  is  perfectly  sound. 

Notes  of  the  after-progress  of  the  other  cases  are  similar  to  the 
above. 

Although  this  operation  was  primarily  devised  for  young  adults 
I  have  also  used  it  in  children.  Dr  Tuke  of  Dunfermline,  to  whom 
I  spoke  of  it  some  time  ago,  has  operated  in  this  manner  on  eight 
cases,  three  adults  and  five  children,  all  of  which  have  done  well. 
He  has  kindly  allowed  me  to  mention  his  results,  and  states  his 
opinion  that  it  is  the  ideal  operation  in  children.  It  is  difficult 
to  state  the  age  limit  at  which  it  would  be  inadvisable  to  employ 
this  method.  The  decision  rests  on  the  possibility  of  the  power  of 
the  muscles  to  regain  their  tone,  rather  than  on  the  actual  age  of 
the  patient. 

In  future,  even  in  complicated  cases,  I  intend  to  begin  by  ex- 
posing the  internal  ring  and,  if  necessary,  enlarge  the  incision  down- 
wards later. 

The  operation  is  easily  and  quickly  performed.  It  can  readily 
be  done  under  a  local  anaesthetic,  much  more  so  than  the  operations 
usually  employed,  the  nerves  involved  being  under  direct  control. 

Other  advantages  are  that  the  patient  need  not  be  confined  to 
bed  for  more  than  ten  days  or  a .  fortnight.  Once  union  of  the 
overlapped  external  oblique  has  taken  place,  the  sooner  the  internal 
oblique  and  transversalis  muscles  are  brought  into  play  the  better  ; 
not  only  so,  but  the  greater  their  development  the  less  chance  there 
is  of  a  recurrence.  In  patients  in  whom  the  muscular  development 
in  the  inguinal  region  is  questionable,  definite  exercises  should  be 
started  during  convalescence.  The  incision  is  further  away  from 
possible  contamination  than  that  usually  employed,  this  is  specially 
important  in  children  ;  but,  on  the  other  hand,  the  parts  are  smaller 
in  children,  and,  therefore,  at  first  the  operation  is  more  difficult. 

Complications  due  to  extensive  dissections  of  the  sac  and 
manipulations  or  displacements  of  the  cord  are  avoided,  nor  has 
hydrocele  developed  in  any  of  the  cases  operated  upon. 

The  overlapping  of  the  external  oblique,  a  method  originally 
introduced  by  Lucas-Championniere  (16),  forms  a  firm  pad  over  the 
internal  ring  without  interfering  with  the  action  of  the  underlying 
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muscles.  Fixation  of  the  neck  of  the  sac  is  unnecessary  in  children, 
but  I  have  ahvaj-s  done  so  in  adults  to  prevent  the  jwssibility  of 
any  semblance  of  pouching  at  the  internal  ring. 

If  it  Ix;  granted  that  oblique  inguinal  hernia  in  adults  is  primariK 
due  to  a  preformed  sac,  then,  from  the  clinical  evidence  we  ha\r 
in  children,  the  operation  which  will  deal  with  the  sac  with  tin 
least  damage  to  the  canal  is  what  we  must  aim  at.  The  operation 
I  have  suggested  appears  to  me  to  carry  out  the  above  requirements 
in  the  simplest  manner  possible.  Murray  (7)  says,  "  Clearness  of 
purpose  and  simplicity  of  method  should  be  our  aim."  I  think 
you  will  admit  the  simplicity  of  method.  I  can  only  hoix'  that  1 
have  succeeded  in  making  my  jiurjwse  clear. 
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Meeting  II. — December  4,  1907 

Dr  James  Ritchie,  Presidetit,  in  the  Chair 

I.  Election  of  Members 

William  Fordyce,  M.D.,  F.R.C.P.,  Ed.,  20  Charlotte  Square  ; 
J.  Lamond  Lackie,  M.D.,  F.R.C.P.,  Ed.,  i  Randolph  Crescent  ; 
Peterswald  Pattison,  M.B.,  ParkhiU,  Colinton  ;  and  Arthur  Murray 
Wood,  M.D.,  D.P.H.,  180  Ferry  Road,  Leith.  were  elected  Ordinary 
Members  of  the  Society. 

II.  Demonstr.^tion 

Dr  Aiichison  Robertson  gave  a  Demonstration  of  i\Iilk  treated  by 
Dr  Budde's  process. 

He  said  almost  two  years  ago  he  had  had  the  honour  of  sub- 
mitting to  this  Society  a  communication  on  the  Milk-Supply  of  this 
City,  in  which  he  indicated  in  what  directions  it  might  be  improved. 

He  was  much  pleased  with  the  interest  which  the  paper  evoked, 
not  only  amongst  the  Members  of  this  Society,  but  throughout  the 
country  generally. 

As  regards  any  improvement  in  the  conditions  of  our  milk-supply, 
however,  the  suggestions  might  as  well  never  have  been  made.  The 
conditions  of  the  cowsheds  and  dairies  remain  as  unsatisfactory  as 
ever.  Complaints  from  consumers  as  to  the  dirtiness  of  the  milk 
are  constantly  being  made.  Deposits  of  hair,  mud,  e.xcrement  may 
be  obtained  without  difficulty  from  many  samples,  and  examples 
much  worse  have  lately  come  under  my  notice,  for  example,  a 
clipping  of  a  very  dirty  finger  nail.  A  customer  found  recently  a 
cream  pitcher  immersed  in  her  supply  of  morning  milk.  A  friend 
told  me  that  he  saw  a  little  boy  lift  the  lid  of  a  can  of  milk  standing 
at  a  door  step  and  deliberately  spit  into  it. 

Such  possibilities  of  contamination  are  scandalous  and  ought 
not  to  be  possible. 

As  to  tuberculosis  in  the  cows  of  the  Edinburgh  cowsheds.  Dr 
Aitchison  Robertson  was  glad  to  know  that  it  is  apparently  not  so 
common  as  it  is  elsewhere.  The  Veterinary  Inspector  of  Dairy 
Cows,  Mr  J.  Riddoch,  M.R.C.V.S.,  states  in  his  Report  that  during 
the  year  1906  he  ordered  forty-six  cows  to  be  removed  from  the 
byres  :  thirty-seven  of  these  were  found  to  be  suffering  from  tuber- 
culosis, and  in  nine  the  udder  was  invaded,  and  tubercle  bacilli  were 
present  in  the  milk. 
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During  the  present  year,  forty-one  cows  were  ordered  out  of  the 
byres,  twenty-seven  of  these  were  tulierculous.  and  in  five  the  udder 
was  the  seat  of  the  disease,  and  tubercle  baciUi  were  present  in  the 
milk. 

The  tul)erculin  test  has  not  l)een  appHed  to  any  of  the  City  cows. 
It  would  apjx-ar  that  our  MunicijJal  Authority  will  not  take  ujwn 
itself  the  control  of  our  milk-supply,  and  if  we  were  to  have  clean 
and  safe  milk  we  must  look  elsewhere  for  Ivlp. 

'sterilisation  of  milk  by  Ixjiling  had  the  disadvantage  that  the 
constituents  of  the  milk  undergo  a  marked  change,  and,  though  we 
do  not  believe  that  it  produced  scurvy-rickets  (Barlow's  disease) 
in  infants  and  children  by  itself,  yet  the  )>artial  sterilisation  obtained 
by  heating  it  to  a  temjK'rature  not  exceeding  140'  F.,  for  twenty 
minutes,  was  to  be  preferred.  The  methotl  was.  however,  trouble- 
some, and  would  not  clean  the  milk  of  cxtrancnius  matter. 

Infants  obtained  germ-free  milk  from  their  mother's  breasts. 
Dr  Rol>ertson  showed  a  Petri-dish  containing  gelatine  agar,  to  which 
was  added  human  milk  obtained  after  merely  washing  the  ni]>ple 
with  !x)iled  water.  It  hail  remained  sterile  during  the  ten  days  it 
has  been  kept. 

As  a  contrast  here  was  another  culture  dish  containing  cows' 
milk  as  delivered  in  the  morning.  A  count  of  it  showed  at  least 
5'>5,ooo  organisms  per  cubic  centimetre,  which  was  far  in  excess 
of  that  allowable,  viz.,  .^o.ooo  ^ler  cubic  centimetre.  A  sample  of 
the  same  milk  pasteurised  for  twenty  minutes  furnished  no  growtlis 
within  three  days,  showing  that  most  of  the  ordinary  dairy  organisms 
had  lieen  destroyed. 

In  his  former  |)a|)ir,  Dr  Kol>ertson  suggested  that  insteatl  of 
making  it  a  jienal  offence  to  add  preservativi-s  to  milk,  it  would  lie 
atlvisable  that  the  authorities  should  allow  the  addition  of  the 
minimal  amounts  of  hannlcss  antiseptics  to  milk,  arguing  that  it 
would  Ih'  Utter  to  mn  the  slight  risks  of  their  injurious  action  (if 
indeed  they  have  any)  rather  than  the  undoubted  risks  which  result 
from  the  use  of  such  a  putrescent  fluid  as  ordinary  duty  milk. 
Pei-sonally,  he  diil  not  share  the  belief  that  antisi-ptics  such  ;ls  boric 
acid  or  formaldehyde,  if  useil  in  the  minimal  ammints,  exerted  any 
deleterious  action  on  the  animal  economy. 

Hapjiily,  however,  another  agent  had  licen  applied  to  llu'  puri- 
fication and  ]ireservation  of  milk.  This  was  nascent  oxygen  as 
evolved  from  jK-roxide  of  hydrogen  in  contact  with  milk  at  a  suit- 
able and  optimum  tem|)eraturf.     Surely  no  olijection  on  physio- 
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logical  grounds  could  be  taken  against  this  agent,  which  is  so  easily 
decomposed  into  harmless  components. 

The  addition  of  peroxide  of  hydrogen  had  been  worked  out  most 
scientifically  as  well  as  practically  by  his  friend  Dr  Budde  of  Copen- 
hagen. He  had  now  installed  an  apparatus  to  treat  the  milk  on 
commercial  lines,  and  milk  so  prepared  might  now  be  purchased  at 
the  ordinary  market  price  of  untreated  milk.  The  culture  plate 
which  he  showed  was  prepared  from  Buddeised  milk,  and  had 
remained  sterile  during  three  days. 

He  had  in  numerous  cases  employed  this  milk  practically  in  the 
rearing  of  infants  as  well  as  for  general  domestic  use,  and  had  in 
every  case  foimd  that  the  milk  was  taken  with  relish  and  with 
benefit  to  the  health  of  those  consuming  it. 

The  milk,  besides  being  rendered  germ-free,  was  cleaned  and  freed 
from  blood,  mucus,  and  extraneous  matter.  Dr  Budde  had,  in  his 
opinion,  devised  a  plan  which  was  eminently  practical  and  one  which 
fulfilled  all  the  requirements  of  the  strictest  hygiene.  That  this  was 
proved  w^as  shown  by  the  fact  that  the  Medical  Officer  of  Health 
for  Leith,  Dr  William  Robertson,  had  introduced  modified  Buddeised 
milk  for  distribution  to  the  poor  instead  of  ordinary  modified 
pasteurised  milk. 

He  needed  to  say  no  more,  but  introduced  Dr  Budde  as  one  who 
had  done  more  for  the  future  health  of  the  infant  population  than 
any  one  whom  he  knew.  He  would  describe  the  method  which  he 
had  devised  for  the  purification  of  cow's  milk. 

Dr  Budde  then  said — 

Mr  President  and  Gentlemen,— I  beg  to  thank  you  for  your 
kind  permission  to  put  before  you  to-night  some  of  my  ideas  about 
milk-supply.  These  I  shall  state  as  briefly  as  possible.  Not  being 
a  medical  man,  I  shall  not  waste  your  time  by  talking  about  things 
which  every  one  of  you  is  sure  to  know  better  than  I.  I  just  want  to 
mention  a  few  facts  in  order  to  make  clear  my  arguments  in  favour 
of  safeguarding  the  milk-supplies  of  our  large  centres  of  population. 

Arthur  Lux  [Centralblatt  fiir  Bakteriologie,  ii.  11,  1904)  has 
carried  out  the  most  extensive  investigations  of  bacilli  in  milk 
immediately  after  milking.  He  milked  in  sterile  test-tubes,  and  the 
average  of  results  of  270  tests  was  that  the  milk  contained  about 
1200  germs  per  c.c.  Such  good  results,  however,  are  unattainable 
in  ordinary  practice.  What  can  be  attained  in  practice  may  be 
judged  from  a  milk  sold  by  a  big  company  in  Copenhagen,  imder 
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the  name  of  "  children's  milk,"  and  at  a  higher  price  than  ordinary 
milk.  It  is  supplied  from  cow-stocks  under  the  strictest  possible 
inspection,  and  where  any  suspicious  cow  is  promptly  removed. 
It  is  further  milked  directly  down  into  milking-pails  provided  with 
ice-jackets  and  immediately  distributed  in  sterilised  Iwttles.  Ac- 
cording to  v.  Bie,  this  milk  contains  on  an  average  about  70,000 
germs  jier  c.c,  and  it  always  contains  such  bacilli  (coli-baciJJi. 
Staphylococci,  Sireploccoci)  as  may  jiroduce  digestive  derangements 
in  infants. 

In  large  British  towns  such  fine  milk  is  not  available.  The  cows 
and  the  trade-milk  are  not  uniformly  insjiected,  much  of  the  milk 
coming  from  countr)'  districts  being  unsatisfactory.  The  tuberculin 
test  is  sometimes  used  as  a  trade  advertisement,  but  is  often  carried 
out  in  such  a  way  as  to  be  practically  valueless.  Many  farms  and 
small  fanners  are  not  particularly  clean,  and  I  know  from  jjersonal 
exjierience  that  only  very  few  fanners  go  so  far  as  to  filter  the  milk, 
although  many  of  them  are  supjiosed  to  do  so.  The  average  dairy- 
man is  demoralised  in  so  far  that  he  does  not  realise  his  responsibility 
towards  the  public.  His  only  care  is  to  get  his  milk  sold  Iwforc  it 
goes  sour.  What  sometimes  happens  at  railway-stations  and  on 
milk-cars  in  the  streets  L>;  simply  ajjpalling.  The  result  is  that 
trade-milk  always  contains  hundreds  of  thousands,  often  hundreds 
of  millions  of  germs  per  c.c. 

I  need  not  mention  to  you  the  dangers  of  the  tulHTcle  virus 
so  frequently  found  in  trade-milk.  This  danger  has  lieen  strongly 
emphasised  by  E.  von  Behring,  who  said  in  his  lecture  at  Cassel  on  the 
27th  of  Septemlier  1903  :  "  Milk  drunk  by  infants  is  the  principal 
source  of  consumption."  and  the  extensive  investigations  of  the 
Roval  Commission  on  Tuberculosis  place  it  lieyond  doubt  that  this 
danger  is  very  real.  Of  all  diseases  transmitted  by  milk.  tul>crculosis 
is  undoubtedly  by  far  the  most  frequent,  and  at  the  same  time  the 
one  least  realised  by  the  public,  liecausc,  in  the  majority  of  cases, 
it  dcvelojis  so  slowly  that  the  source  escapes  notice.  This  particular 
evil  ought,  of  course,  in  the  first  ]>lace,  to  1)C  attacked  at  the  root — 
viz.,  the  di.seased  cows  and  milk-handling  jiersons  ;  but  this  is  not 
lieing  done  systematically  a.*;  yet,  and  many  years  are  Iwnnd  to 
elaj^se  licfore  trade-milk  is  rendered  safe  to  the  consumer  ;  and  even 
with  this  origmal  source  of  disease  eliminated,  thcR"  would  still 
remain  the  danger  of  contamination  of  the  milk  during  transjwrt. 

Infants  reared  in  the  natural  way  by  healthy  mothers  get  milk 
which  contains  verv  few  genns.     The  same  conditions  should  tm- 
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doubtedly  be  provided  for  those  infants  who  are  so  unfortunate  as  to 
find  themselves  reduced  to  artificial  feeding.  Also  for  adults  the 
risks  of  taking  germ-crowded  milk  are  by  no  means  to  be  overlooked. 

As  all  of  you  know,  the  ordinary  way  of  destroying  germs —  viz., 
by  heat — cannot  successfully  be  applied  to  milk,  because  a  tempera- 
ture which  is  sufficiently  high  to  check  the  growth  of  the  milk- 
germs,  at  the  same  time  alters  the  character  of  the  milk  to  such  a 
degree  that  the  product  after  such  treatment  is  not  entitled  to  the 
name  of  milk.  The  well-known  results,  as  far  as  infants  are  con- 
cerned, are  rickets  and  weakened  economies  without  any  power  of 
resistance  against  disease. 

I  will,  with  your  permission,  shortly  describe  the  scheme  by 
which  I  propose  to  solve  the  difficulty  in  question. 

The  mDk  should  be  brought  in  from  the  various  cow-stocks  to 
a  central  place  immediately  after  milking.  Cooling  is  a  dangerous 
thing  if  it  be  carried  too  far,  because  it  destroys  the  natural  anti- 
bacterial qualities  of  milk.  Cooling  to  ordinary  water-temperature 
is  to  be  recommended  if  the  milk  cannot  be  dealt  with  at  once. 

Immediately  after  arrival  the  milk  should  be  passed  through  a 
heater,  where  it  is  heated  to  50°  C.  (122°  F.),  and  from  there  through 
a  centrifugal  cleaning-machine  of  the  same  construction  as  a  sepa- 
rator but  with  only  one  outlet,  so  as  not  to  separate  the  cream  from 
the  milk.  This  machine  not  only  removes  all  particles  of  dirt  in  a 
far  more  effective  way  than  a  filter,  but  it  also  removes  many 
bacteria  adhering  to  the  particles  of  dirt  and  to  the  minute  motes  of 
the  tissues  of  the  cow  which  are  always  present  in  milk.  The  bacilli 
thus  adhering  to  different  particles  have  been  experimentally  proved 
to  be  the  most  resistant,  which  fact  seems  to  be  a  mere  question  of 
mechanical  protection.  In  order  to  explain  this  I  might  just  remind 
you  of  a  well-known  experiment.  Sew,  for  instance,  bacillus 
anthracis  on  a  piece  of  woollen  thread,  fasten  the  centre  of  it  between 
a  pair  of  tweezers,  and  hang  the  tweezers  inside  a  steam-boiler. 
After  some  time  you  will  find  the  ends  of  the  thread  sterile,  whereas 
the  bacilli  from  between  the  tweezers  are  in  full  vigour.  It  is  very 
likely  for  a  similar  reason  that,  for  instance,  natural  tuberculous 
milk,  in  which  disintegrated  udder-tissue  is  abundant,  is  far  more 
difficult  to  sterilise  than  milk  to  which  cultures  of  bacillus  tuber- 
culosis have  been  added.  It  is  a  well-known  fact  that  the  natural 
tuberculosis  milk  cannot  even  be  satisfactorily  sterilised  by  boiling. 
I,  therefore,  consider  the  centrifugal  machine  a  very  important  part 
of  any  milk-treatment.     After  the  milk  has  passed  through  the 
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machine,  the  dirt,  etc.,  from  the  milk  may  Ix;  seen  adhering  to  the 
inside  of  the  bowl. 

After  this  the  milk  should  lie  passed  into  a  vat  provided  with 
water-jacket,  the  temperature  of  which  can  lie  raised  and  maintained 
by  introduction  of  steam.  As  soon  as,  or  immediately  l>efore.  the 
milk  has  got  into  the  vat  it  should  be  mixe<l  with  a  little  jiero.xide 
of  hydrogen. 

This,  in  small  quantities,  is  a  j^rfectly  harmless  substance. 
Every  living  cell  contains  an  enzyme,  isolated  for  the  first  time  by 
Oscar  I.oew  at  Washington  (1901),  and  by  him  named  Catalase. 
Its  characteristic  quality  is  its  power  to  decomjx)se  hydrogen  }>er- 
oxide  into  water  and  oxygen,  and  its  presence  everwhere  excludes 
the  [lossibility  of  hydrogen  peroxide  ever  l>eing  found  in  a  living 
cell  (F.oew,  U.S.A.,  Department  of  Agriculture,  Re|Hirt  No.  <,>8, 
Washington).  Consequently,  hydrogen  [vroxide  in  contradis- 
tinction to  all  other  antiseptics  cannot  lie  alisorlied  by  the  organism, 
but  is  invariably  decom(K)sed  before  it  gets  through  the  walls  of  the 
intestinal  canal.  The  harmlessness  of  hydrogen  jx-roxide  taken  bv 
the  mouth  has  also  been  established  by  numberless  exjieriments. 

The  milk  (often  descrilx-d  as  a  "  tluid  tissue  ")  also  contains 
certain  amount  of  catalase.     The  proj^rtion  of  this  enzyme  in  milk 
may  be  estimated  to  something  like  o.oooooi   j>er  cent.     When 
hydrogen  jx-roxide  is  atlded  to  milk  at  about  50°  C.  (122"^  F.),  it  1^ 
able  to  decomixise  about  0.OJ5  per  cent.  H  ,0^. 

The  hydrogen  ix-roxide  jiossesses  in  itself  a  strong  germicidal 
power,  according  to  \'aldemar  Bie,  so  strong  that  kxjo  bacteria  can 
be  destroyed  by  0.0000000084  gram.  H._,0,.     Hut  the  milk  catala~' 
causes  a  still  stronger  bactericidal  action  to  take  place,  which  aris' 
from  the  formation  of  oxygen  in  sltitti  naseendi  (monoatomic  oxgyeii 
and  which  I  have  named  the  secondary  germicidal  action  of  hydrop' 
(KTOxide.     I  proved  the  existence  of  this  secondary  effect  by  con 
jiaring   the  action  of  hydrogen   peroxitle  with  that   of  any  oflu 
disinfectant.     1  thereby  found  that  all  other  anti.septics  keej)  1!  ■ 
milk  fresh  for  a  longer  time  at  ordinary  than  at  a  slightly  elevate 
tem|HTature.  whereas  the  revenue  is  the  case  with  hydrogen  |xtoxi<I. 

I  heat  the  milk  to  50°  C.  (122°  F.),  Iiecausc  I  found  that  tin 
ton)ix>rature  was  the  ojitimum  for  the  secondary  effect,  and  is  not 
high  enough  to  alter  the  q\ialities  of  the  milk.  Profi«ssor  K.  von 
Hehring,  on  my  request,  kindly  investigated  this  question  and 
estalilished  the  correctness  of  my  result. 

The  vat   in  which  the  milk  is  mixed  with  hy<lrogen  ]x-roxi<Ie 
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is  preferably  made  of  glazed  earthenware,  so  that  its  inner  surface  is 
perfectly  smooth.  It  is  provided  with  a  mechanical  stirring- 
arrangement  which  is  worked  now  and  then  in  order  to  create  and 
maintain  an  homogeneous  mixture.  The  milk  is  kept  in  this  vat 
at  the  same  temperature  for  three  hours,  after  which  it  is  filled 
through  sterilised  tubes  into  sterilised  bottles.  The  milk  should  be 
instantaneously  cooled,  which  may  be  done  either  before  or  after 
the  bottling. 

I  was  able  to  prove  that  the  amount  of  11,0.,  the  milk  is  able  to 
decompose  is  also  sufficient  to  bring  about  complete  sterilisation. 
But  the  pi-esence  of  catalase  is  not  absolutely  uniform.  The  safest 
course  is,  therefore,  to  add  so  much  pero.xide  of  hydrogen  that  there 
is  certain  to  be  a  trace  left  at  the  end  of  the  process.  Then  im- 
mediately before  the  bottling  a  few  drops  of  a  catalase-solution 
are  added  which  destroy  that  trace. 

I  may  mention  by  the  way  that  H.D.,  has  the  great  advantage 
that  (according  to  Sieber  and  Loewenstein)  it  destroys  toxines  but 
leaves  antitoxines  quite  unaffected.  In,  for  instance,  a  neutral 
mixture  of  diphtheria-toxine  and  antitoxine  the  latter  may  be  set 
free  by  addition  of  hydrogen  peroxide.  Further,  the  presence  of 
H.,0.1  in  milk  is  very  easily  detected  by  the  potassium-iodide-cum- 
starch  test,  by  which  a  quantity  as  low  as  0.0002  per  cent.  HoO.,  is 
sure  to  be  found. 

The  hydrogen  peroxide  used  for  this  process  must,  of  course, 
be  chemically  pure  and  is  produced  by  distilling  the  so-called 
"  medical  "  peroxide  of  the  trade  after  the  acids — always  left  in  it 
in  order  to  make  it  keep — have  been  carefully  neutralised  with 
caustic  soda  or  lime.  The  catalase  may  be  prepared  from  nearly  any 
vegetable  or  animal  substance  by  extraction  with  water,  precipitat- 
ing with  sulphate  of  ammonia  or  alcohol,  filtering,  drying,  and  again 
extracting  the  residue  with  water.  A  more  stable  solution  is 
obtained  by  dissolving  the  catalase  in  a  mixture  of  glycerine  and 
water  instead  of  pure  water.  I  have  brought  with  me  samples 
of  both  the  catalase-extract  and  the  distilled  peroxide. 

Milk  after  having  been  subjected  to  the  foregoing  treatment 
possesses  the  following  qualities  : — 

None  of  the  component  parts  of  raw  milk  is  in  any  way  altered. 

The  milk  is  practically  sterile  and  perfectly  so  in  regard  to  the 
specific  pathogene  micro-organisms. 

The  milk  is  able  to  keep  longer  than  ordinary  milk,  but  not- 
withstanding this  fact  it  should,  of  course,  like  all  milk  be  consumed 
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as  fresh  as  possible.  This  keeping  quality  of  the  milk  is  rather 
interesting,  as  it  has  been  obtained  without  adding  boric  acid  or 
other  preservative  remaining  in  the  milk. 

The  milk  is  absolutely  free  from  foreign  substances. 
As  for  the  milk-enzymes,  the  tn,ptic  and  peptic  proteases  and 
the  lipases  are  unimpaired.  The  oxydases  are  destroyed,  but  seeing 
that  these  do  not  occur  in  human  milk,  this  is  generally  considereil 
of  no  importance.  The  catalase  is  destroyed.  On  the  other  hand, 
oxydases  nearly  alwaj-s  accompany  catalase,  so  that  by  the  final 
addition  of  a  little  catalase  both  these  classes  of  enz\Tnes  are  restored 
to  the  milk. 

The  nutritive  qualities  are  unaltered. and  numerous  cases  have 
Ijeen  recorded  by  medical  men  in  which  people  (Ixjth  infants  antl 
grown-up  people)  have  been  doing  very  badly  on  raw  or  cooketl 
(Pasteurised  and  sterilised)  milk,  whereas  milk  thus  treated  has 
agreed  very  well  with  them. 

The  taste  and  flavour  of  the  milk  is  practically  unaltered.  This 
you  may  try  for  yourselves  if  you  will  take  the  trouble  to  taste  the 
samples  of  treated  milk  I  have  brought  here  to-night. 

I  am  very  sorry  that  the  time  does  not  allow  me  to  give  to-night 
an  account  of  the  work  done  by  others  in  the  same  direction,  nor  the 
experiments  of  the  large  numlxT  of  scientific  men  in  different 
countries,  whom  I  have  succeeded  in  interesting  in  the  matter,  and 
to  whom  I  am  highly  indebted  for  their  valuable  investigations. 

The  liehaviour  of  the  milk-enzymes  during  the  jirocess  has  been 
investigated  by  Dr  Sjotpiist.  Stockholm  ;  Dr  Th.  Madscn,  Copen- 
hagen ;  and  Professor  Julius  Stoklasa,  Prague.  The  summary- 
result  of  their  investigations  and  my  own  oliser\"ations  is  mentioned 
above. 

The  bactericidal  side  of  the  method  has  lieen  investigated  by 
Dr  Levin,  Stockholm  ;  Professor  Fischer,  Berlin,  and  his  two 
assistants.  Dr  Emmerling  and  Dr  Alxlerhaldcn  ;  Professor  Tanner 
Hewlett,  King's  College,  London  ;  Dr  S.  Rideal.  London  :  Pro- 
fessor V.  Stein,  Cojienhagen  ;  Dr  Mstislaw  Lukin.  Moscow  (ex- 
periments carried  out  at  the  L'niversity  of  Ziirich)  ;  Professor 
Winkler.  Agricultural  College,  Vienna ;  Dr  Ernst  Baum.-inn. 
Magdeburg;  Dr  \Vm.  Rolxrtson,  I.eith  :  and  many  others.  Further 
special  ex|H'rinKiitson  natural  tuberculous  milk  have  Ix-en  con<iucted 
by  Profcsser  Joseph  Svensson.  Koyal  Veterinary  Instihite,  Stock- 
holm :  I>r  P.  H.  Santesson.  Stockholm  ;  Dr  Ernst  Pelei>.on,  Agri- 
cultural   Institute,    lltuna    (Swc<len)  ;    and    Dr    H«i;tni|i   H.uisen, 
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Silkeborg  (Denmark)  (the  latter  on  request  of  the  Danish  National 
Antituberculosis  Society).  All  these  scientific  men  declare  unani- 
mously that  non-sporing  organisms  and  the  vegetative  forms  of 
sporagene  bacilli  are  killed  by  the  process.  Regarding  the  spores, 
there  is  some  difference  of  opinion,  which  can  in  most,  if  not  in  all 
cases,  be  traced  back  to  some  defect  in  the  method  used.  I  am 
confident  that  the  method  in  its  present  shape  kills  even  spores  with 
certainty.  Successful  experiments  have  been  carried  out  with 
bacillus  coli  communis,  bacillus  typhosus,  bacOlus  diphtheriae, 
bacillus  tuberculosis,  bacillus  anthracis,  bacillus  subtilis,  bacillus 
enteritides  sporogenes,  bacillus  acidi  lactici,  bacillus  dyssenteriae, 
bacillus  mycoides,  aspergillus  niger,  staphylococcus  pyogenes  aureau, 
streptococcus  pyogenes,  spirillum  cholera  asiatics,  Penicillium 
glaucum,  and  several  others. 

Clinical  experiments  have  been  conducted  by  a  large  number 
of  doctors,  mostly  Danish  and  Swedish.  Any  bad  influence  of  the 
treated  milk  has  never  been  observed,  but  it  has  often  been  found 
to  be  better  and  easier  absorbed  than  ordinary  milk.  The  treated 
milk  seems  to  be  of  therapeutic  value  in  the  case  of  certain  diseases, 
as,  for  instance,  typhoid  fever,  achylia  gastrica,  etc. 

Dr  Baumann,  Magdeburg,  has  proved  that  pepsin  and  hydro- 
chloric acid  act  considerably  quicker  on  this  milk  than  on  ordinary 
milk. 

The  superiority  of  such  milk  to  heated  milk  as  a  food  for  infants 
has  been  proved  by  many  Scandinavian  doctors  and  recently  by  Dr 
Wm.  Robertson,  Leith. 

The  superiority  of  milk  trated  by  my  method  to  Pasteurised 
milk  as  a  food  for  calves  and  pigs  has  been  proved  by  Mr  R.  \'.  Toll, 
agricultural  expert  of  the  Swedish  Government. 

The  method  now  described  is  in  use  to  a  large  and  increasing 
extent  in  Denmark,  and  I  am  glad  to  say  that  it  has  been  taken  up 
by  a  Scottish  Company,  which  has  agreed  to  provide  a  really  hygienic 
milk-supply  without  raising  the  sale-price. 

It  is  evident  that  the  problem  of  supplying  large  towns  with  pure 
milk  can  only  be  solved  by  big  companies.  The  expenses  of  getting 
the  best  local  milk,  of  watching  the  cow-stocks  and  the  farmers,  of 
keeping  people  with  sufficient  knowledge  to  take  care  of  the  milk, 
of  procuring  and  running  the  necessary  machinery  for  treating  milk, 
washing  and  sterilising  bottles,  etc.,  could  never  be  defrayed  by 
small  dairymen.  Experience  from  other  countries  as  well  as  my  per- 
sonal experience  from  this  country  has  fully  convinced  me  of  this  fact. 
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The  limited  time  at  my  disposal  will  not  allow  mc  to  go  deeper 
into  the  subject  on  this  occasion,  but  I  have  collected  results  of 
experiments  and  (acts  connected  with  my  method  in  a  httle  pamphlet 
which  1  shall  be  pleased  to  send  to  anybody  interested  in  the  matter. 
I  would  also  be  pleased  to  answer  any  questions  and  arrange  to  carry 
out  any  tests  suggested  by  your  society. 


111.  Original  Commlnications 

I.  THE  ACTION  OF  CERTAIN  SALTS  OF  FORMIC  ACID 
ON  THE  CIRCULATORY  AND  MLSCLLAR  SYSTEMS 

By  Ale.xander  Goodall,  M.D.,  F.R.C.P^  Ed.,  Lecturer  on  PhysioIog>', 
School  of  Medicine  of  the  Royal  Colleges  ;  Examiner  in  I'hysiolojjy  lo 
the  Royal  College  of  Physicians,  Edinburgh  ;  and 

Isabel  Mitchell,  B.Sc,  Carnegie  Demonstrator  of  Physiology,  Medical 

College  for  Women,  Edinburgh 

(From  the  Laboratory  of  the  Royal  College  of  I'hvsi.  i.ins.  Edinburgh 

I.  Introdictory 

The  formates  at  the  present  time  are  receiving  much  notice.  Points 
of  interest  are  associated  with  their  chemistry,  and  in  tlie  realm  of 
therapeutics  no  up-to-date  tonic  is  complete  without  them.  It  has 
been  claimed  for  them  that  they  stimulate  the  heart,  vessels,  bladder, 
and  alimentary  canal ;  that  they  increase  the  api^)ctite.  alwlish 
fatigue,  and  exert  a  tonic  influence  on  muscles.  One  enthusiast 
suggests  that  for  the  latter  reason  formic  acid  should  replace  alcohol 
among  the  working-classes.  It  has  been  stated  that  the  (omiates 
are  jxjwerful  diuretics  ;  that  they  conser\e  youth,  delay  senescence, 
and  that  they  cure  rheumatism,  tremors,  and  pneumonia.  When 
administered  to  rabbits  they  increase  their  vivacity,  while  the 
endowment  of  the  ant  with  formic  acid  explains  its  industry. 

The  loial  application  of  formic  acid  is  said  to  cure  lupus  and 
inojicrable  cancer,  and  it  has  l>een  recoinmended  .xs  a  |)rcservative 
of  food.  The  physiological  action  of  sulistanccs  alleged  to  lie 
possessed  of  so  many  of  the  attributes  of  an  elixir  of  life  secme<l  to  us 
to  1m?  worth  investigating. 

The  literature  on  the  subject  k  for  the  most  part  unsatisfactory' 
The  work  of  CK"'inent  (i)and  Ciarrigue  (2)  can  only  be  descrilxnl  .is  that 
of  wild  enthusiasts.  Huchard  (3),  however,  to  a  certain  extent  con- 
firms their  results,  though  he  docs  so  in  more  restrained  phraseology. 
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A  much  more  careful  piece  of  work  is  that  of  Fleig  (4).  In  the  first 
part  of  his  paper  he  criticises  his  French  confreres  so  unmercifully 
and  so  thoroughly  that  he  leaves  subsequent  critics  very  little  to  say. 
Indeed,  had  Fleig's  paper  received  the  attention  it  deserves  the 
formates  would  never  have  attained  the  position  in  fashionable 
therapeutics  they  now  have.  Fleig  immersed  exposed  loops  of 
intestine  in  animals  in  Locke's  fluid  and  noted  the  movements. 
Formate  of  soda  added  in  varying  proportions  never  affected  the 
contractions  in  amplitude,  frequency,  or  rhythm.  Experimenting 
with  the  isolated  heart  of  rabbits  he  never  obtained  an  excitor  or 
reinforcing  effect  due  to  sodium  formate.  On  the  contrary,  con- 
centrated solutions  caused  toxic  effects,  lessened  amplitude, 
diminished  frequency  and  arhythmia. 

In  the  case  of  a  nearly  exhausted  heart,  however,  calcium  formate 
acted  as  a  stimulant,  just  as  any  calcium  salt  would.  The  con- 
tractions of  the  gastrocnemius  of  rabbits  set  up  by  induction  shocks 
were  not  affected  by  sodium  formate. 

Nerve  energy  direct  and  reflex  was  not  stimulated  by  sodium 
formate.  Ergographic  records,  carefully  carried  out,  were  negative 
in  Fleig's  observations,  and  he  ascribes  the  results  of  Clement  and 
Huchard  to  the  effects  of  training  and  suggestion. 

Among  the  purely  clinical  records  the  only  observations  of 
importance  are  those  of  Croom  (5)  in  igo6,  and  Ker  and  Croom  (6), 
published  last  June.  They  have  given  formic  acid  to  patients 
suffering  from  diphtheria,  and  conclude  that  the  results  they  ob- 
tained are  distinctly  encouraging,  particularly  in  relation  to  the 
occurrence  of  cardiac  failure  and  paralysis.  They,  however,  them- 
selves admit  that  standards  of  comparison  for  its  merits  are  difficult 
to  obtain  in  such  a  disease.  They  cannot  confirm  the  diuretic 
effect  observed  by  Clement  and  Huchard,  and  in  this  particular 
standards  of  comparison  are  definite.  While  their  general  verdict 
on  formic  acid  is  favourable,  it  is  expressed  with  an  amount  of  Scotch 
caution  which  contrasts  strongly  with  the  enthusiasm  of  the  French 
advocates. 

The  salts  we  employed  in  the  following  experiments  were  those 
of  sodium,  potassium,  and  calcium.  In  many  instances,  however, 
the  action  of  the  two  latter  was  evidently  affected,  sometimes  to 
a  preponderating  e.xtent,  by  the  metallic  ion,  so  that  the  bulk  of 
our  later  investigations  were  carried  out  with  the  sodium  salt. 

A  few  observations  were  made  with  formic  acid,  but  its  powerful 
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local  nocuous  effects  in  causing  tissue  necrosis  and  increasing  co- 
agulability of  the  blood  obviously  rendered  it  unsuitable  for  such 
investigations  as  we  wished  to  carry  out. 

We  may  note  in  passing  that  the  formic  acid,  even  in  dilute 
solution,  has  a  local  effect  on  muscle.  The  muscle  becomes  more 
translucent  and  acquires  a  curious  glazed  appearance. 

II.  Observations  on  Animals 

I.  Fffccis  on  Blood  Pressure. — Observations  were  made  on  14 
rabbits,  fully  anaesthetised  with  ether.  In  most  cases  several  salts 
were  employed.  Tracings  were  taken  from  the  left  carotid,  and  the 
solutions  were  injected  into  the  left  jugular  vein.  The  vagxis  nerves 
were  cut  in  the  great  majority  of  cases.  The  doses  varied  from 
10  to  20  m.  according  to  the  weight  of  the  rabbits. 

Sodium  I-'ormatc. — 

Injection  of  a  i  500  solution  had  no  effect. 

Injection  of  i,  100  solution  in  4  instances,  and  of  1/50  solution 
in  2  instances,  had  no  effect. 

Injection  of  i  25  caused  a  very  slight  fall  of  pressure  in  3  cases, 
but  in  one  instance  had  no  effect. 

Injection  of  i  10  caused  a  slight  fall,  with  immediate  recovery 
in  5  cases. 

Saturated  solution  caused  a  fall  of  64  mm.  of  mercury,  followed 
by  a  gradual  rise  to  normal. 

Potassium  Formate.— 

Injection  of  i/iooo  caused  a  slight  fall  of  pri'ssure,  with  imme- 
diate recovery. 

Injection  of  i/ioo  caused  a  fall  of  pressure,  with  recovery  in 
3  cases,  and  was  negative  in  3  cases. 

Injection  of  1/25  in  all  of  3  cases  caused  a  very  definite  fall, 
with  recovery  gradual  and  not  always  complete. 

Injection  of  i  10  in  all  of  4  cases  caused  a  fall  practically  to 
zero,  anil  was  immediately  fatal  in  3  cases.  The  fourth  animal 
recovered  only  after  artificial  respiration. 

Calcium  Formate. — 

Injection  of  i  500  had  no  cflecl. 
Injection  of  i  250  had  no  effect. 
Injection  of  i  100  caused  a  slight  f.dl  in  one  case,  a  slight  use 
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in  another,  had  no  effect  in  a  third,  and  stopped  the  experiment 
bv  clotting;  in  two  instances. 

Two  injections  of  1/50  had  no  effect. 

Injection  of  i  '25  caused  a  sHght  fall,  with  recovery  in  2  cases, 
and  had  no  effect  on  a  third. 

Two  injections  of  i/io  (saturated)  solution  tended  to  cause  a 
slight  rise.  In  one  case  a  slight  fall  was  caused.  In  each  case 
clotting  occurred  and  prevented  further  observations. 


Fig.  I. — Blood  pressure  ir.'iemg  from  left  carotid  of  rabbit,  showing 
fall  of  pressure  following  the  intravenous  injection  (between  the 
two  crosses)  of  20  m.  of  sodium  formate  (i  in  5).  Trace  reads 
from  right  to  left. 

Formic  Acid. — Two  injections  of  1/50  were  made.  In  each  case, 
after  a  preliminary  fall  and  recovery,  there  was  a  long  and  gradual 
fall. 

These  experiments  indicate  that  sodium  formate  has  little  effect 
on  the  blood  pressure,  unless  it  is  in  fair  concentration.  Strong 
solutions  are  definitely  depressor. 

Potassium  formate  is  slightly  depressor  in  dilute  solutions, 
definitely  depressor  in  moderate  concentration,  and  usually  fatally 
inhibits  the  heart  in  strong  solutions. 

The  experiments  with  calcium  were  less  definite,  but  they 
probably  warrant  the  inference  that  the  more  dilute  solutions 
have  a  slight  depressor  effect,  and  that  concentrated  solutions 
tend  to  raise  the  pressure. 
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The  general  effect  of  the  acid  in  the  two  exfx^riments  was 
<!epressor. 

The  want  of  similarity  in  the  action  of  the  different  salts  is 
lo  be  explained  by  the  influence  of  the  metallic  ion.  The  true 
formate  effect  is  shown  in  the  case  of  the  soda  salt  to  be  depressor. 
This  depressor  effect  becomes  enormous  when  added  to  the  pre- 
ponderating potash  effect,  while  it  tends  to  be  obscured  altogether 
when  op|X)sed  by  the  stimulating  action  of  calcium. 

2.  Observations  on  the  Blood-\'essels. — These  exjieriments  were 
carried  out  on  pithed  frogs.  A  cannula  was  tied  into  the  aorta 
and  Ringer's  solution  was  allowed  to  flow  into  it  from  a  reservoir 
in  which  the  fluid  was  kept  at  approximately  the  same  level.  The 
salt  to  be  investigated  was  added  to  the  Ringer's  solution  in  known 
l>roportions.  After  flowing  through  the  vessels  the  fluid  escaj)ed 
from  a  cut  in  the  sinus  venosus.  and  eventually  droj>j)ed  from  the 
animal's  toes.  By  such  an  arrangement  any  change  in  the  calibre 
of  the  vessels  affects  the  rate  at  which  the  drojis  fall.  We  used  a 
graphic  method  for  recording  the  drops.  They  were  allowed  to 
fall  on  a  piece  of  tinfoil  attached  to  the  long  lever  of  a  receiving 
tambour.  The  movements  were  transmitted  to  the  lever  of  a 
recording  tambour  and  were  marked  on  the  smoked  pajier  of  a 
kymographion.  Time  intervals  were  recorded  by  means  of  an 
electric  marker,  .\fter  a  salt  had  l)ecn  |x?rfused  the  vessels  were 
again  perf'i^ed  with  Ringer's  solution  only.  Those  ex|x'riments.  in 
which  the  return  rate  most  closely  apjiroached  the  original  rate, 
were  obviously  the  most  satisfactory,  but  a  failure  to  obtain  ;i 
return  rate  similar  to  the  original  does  not  necessarily  invalidate 
the  observation.  Sixty-six  exj^erimcnts  were  carried  out.  The 
following  is  a  typical  example  : — 

f-'rog  pcriu-.tii  \iilh  Rivrr^  Solution. 

Original  Rate  20  iier  minute. 

After  the  adittlion  n/  i   ni   iimmi  Sodium  l-'ornuilc. 

In  30  seconds  22  |vr  minute. 

In  (k)  sceonds  24 

I  to  jj  minutes  28 

.^1  **^  5i  i"in»tes     .  .              .             2<> 

5J  to  ()  minutes  .             24             ' 

6  to  7  minutes         .  .              .             22             " 

7  to  10  minutes  .             20             " 
10  to  14  minutes  18 
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Rijipe/s  Solution  onlv. 


14  to  K)  minutes 
19  to  20  minutes 


i()  per  minute. 
18 


With  a  few  exceptions  it  was  found  that  all  the  salts  in  all  the 
dilutions  used  first  caused  a  dilatation,  followed  by  constriction. 

In  15  instances  (7  potassium,  4  soda,  4  calcium)  there  was  no 
dilatation,  and  in  10  instances  (8  soda,  i  potassium,  i  calcium)  no 
constriction  occurred.  In  nearly  every  case  the  dilatation  began 
within  3  seconds,  never  later  than  30  seconds,  and  gradually 
approached  its  maximum.  The  constriction  followed  in  from  17 
to  480  seconds,  usually  about  the  expiry  of  a  minute  and  a  half. 
Although  the  intervals  of  time  at  which  the  dilatation  and  con- 
striction occurred  varied  within  very  narrow  limits,  it  seemed  to  us 
that  in  collating  our  results  to  select  arbitrary  intervals  and  state 
the  conditions  then  found  would  not  correctly  indicate  the  result 
of  our  experiments.  We  therefore  chose  the  maximum  amount  of 
change  in  each  case. 

The  results  are  tabulated  as  follows. 

The  number  of  drops  is  that  counted  in  30  seconds. 


Sodium  Formate,  i  in  1000. 


Experi- 

Original 
Rate. 

Dilatation 
Rate. 

Ma.>:inuim 

Constriction 

Rate. 

Return 
Rate. 

Percentage  Rate. 

Dilatation. 

Constriction. 

I 

108 

127 

99 

99 

117 

91 

2 

20 

22 

14 

19 

110 

70 

3 

19 

19 

14 

19 

100 

73 

4 
5 
6 

33 
136 

12 

47 

151 

16 

16 

114 

10 

130 
10 

142 

III 

133 

52 
83 
83 

7 

8 

142 

38 

56 

56 

171 
.56 

100 

145 

81 
100 

9 

34 

37 

12 

12 

109 

35 

Average 


118 


74 
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Sodium  Formate,  i  in  500. 


Experi- 1    Original 
ment.         Rate. 


10 
II 
12 
13 
14 
15 


99 
19 
19 

8 
68 


Maximum    1    Maximum    , 

Dilalalion    I  Conttriclion 

Rate.  Rate. 


Return 
Rate. 


104 

23 

23 

9 

130 


77 
19 
19 


IVrcentage  Rale. 


Dilauiion.    I  Constriction. 


77 

19 

19 

6 


no 

121 

121 
112 
191 
100 


80 
100 
100 

bz 

100 

80 


Average 

126 

87 

Sodium  Formate, 

I    IM    250. 

16 

11 

96 

71 

71 

124 

7t* 

17 

19 

26 

19 

19   ! 

130 

100 

18 

19 

25 

16 

16  1 

131 

84 

IQ 

7 

10 

7 
Average 

7 

142 

100 

133 

90 

Sodiut 

/  Fvrmatc. 

I  ill  100. 

20 

20 

2 

10 

100 

00 

21 

71 

7fi 

(HJ 

<)0 

105 

**4 

22 

19 

25 

ks 

I.S 

132 

04 

23 

16 

21 

5 

II 

131 

(X, 

AveragR 


"7 


84 


Sodium 

Form 

ale 

I  ill  511 

24 

(K) 

180 

(to 

60 

300 

lOl) 

25 

18 

24 

10 

18 

133 

55 

26 

II 

T'l 

.•\vcra 

m- 

9 

181 

81 

.     204 

78 

Sodium 

Form 

i/i- 

I  ill  23 

21 

(>0 

iW. 

(w 

f)0 

27(1 

100 

2«  1 

18 

2(| 

4 

161 

78 

29 

9 

II 

4 
Average 

122 

.     1S6 

56 

78 
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Sodium  Formate,  i  in  10. 


32 

1S8 

33 

10 

34 

171 

35 

5b 

36 

45 

37 

fao 

3« 

33 

39 

9 

Experi- 
ment. 

Original 
Rate. 

Maximum 

Dilatation 

Rate. 

Maximum 

Constriction 

Rate. 

Return 
Rate. 

Percentage  Rate. 

Dilatation. 

Constriction. 

30 
31 

5 
19 

7 
39 

12 

6 
15 

140 
200 

100 
63 

Average 

.       170 

81 

Potassium  Formate,  1  in  1000. 

125 

7 

129 


47 
67 
46 


39 
36 

17 


Average 


I3h 

100 

10 

no 

156 

100 

56 

100 

42 

104 

55 

112 

26 

139 

9 

133 

Potassium  Formate,  i  in  500. 


40 

6 

II 

5 

7 

183 

41 

120 

148 

36 

120 

123 

42 

42 

44 

18 

38 

104 

43 

44 

59 

36 

55 

134 

44 

50 

59 

47 

50 

118 

45 

8 

8 

4b 

30 

34 

47 

55 

48 

50 

57 

Average 

Potassium  Formate,  i 

3 

7 


39 


m  250. 

8 
26 
40 
51 


132 


100 

114 


Average 

107 

Potassium  Formate,  i  in  100. 

49     1 

26 

34                 2       1         20 

130 

50   ! 

40 

21 

100 

66 
70 
75 
85 
86 
86 

51 
100 


77 


63 
30 
41 
81 

94 


62 


37 
20 

45 

78 


Average 


115 


45 


34 


44 
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Potassium  Fortnate,  i  in  50. 


Ex  peri- 

Original 
Rate. 

Maximum 

Dilauiion 

Rate 

Maximum 

Constriction 

Rmc 

Relum 
Rate. 

Percentage  Rale. 

Dilauiion.  |  Contlriction. 

51 

20 

3 

1 

100              15 

52 


53 

54 
55 
56 

57 

58 


66 


130 
10 

156 
56 
51 
50 


Potassium   Formate.  I   i)i  10. 


■29 

I  ; 

Hi 

ii.S 

Calciun 

Formate. 

I   iw   1000. 

10 

100 

6 

8 

100 

158 

65 

68 

lOI 

4 

58 

100 

93 

41 

52 

183 

58 

37 

46 

116 

Average 
Calcium  Formate,  1  i/i  500. 


59 

50 

60 

23 

49 

120 

60 

19 

30 

12 

13 

160 

61 

-7 

36 

24 

27 

tii 

62 

7 

10 

5 

7 

142 

63 

15 

20 

64 

8 

8 

65 

15 

19 

.Average 


Calcium   I'oniuitr.   i   lu  j^o 


Average 

Calcium  Formate,  i   mi   10. 
10  5 


126 


1 4-' 


Oo 
41 

7 

Si 

74 


45 


4<' 
78 
88 

71 


57 


(,4 


These  tables  show  (1)  that  the  soclitiin  salt  caused  the  greatest 
individual  amount  of  dilatation,  that  the  average  amount  of  dilata- 
tion is  greater  than  in  the  case  of  Iho  other  salts,  anil  that  sodium 
formate  has  the  least  constrictor  efloct. 
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(2)  The  potassium  salt  caused  the  greatest  individual  amount 
of  constriction,  the  greatest  average  amount  of  constriction,  and 
the  least  individual  and  least  average  amount  of  dilatation. 

(3)  The  calcium  salt  had  effect.*  on  the  vessels  intermediate 
between  those  of  sodium  and  potassium. 

(4)  As  regards  strength  of  solution  it  is  seen  that  in  the  case 
of  soda  and  calcium  the  amount  of  dilatation  increases  in  propor- 
tion to  increasing  strength  of  solution,  and  that  the  amount  of 
constriction  diminishes  with  increasing  concentration. 

In  the  case  of  potassium  the  amount  of  dilatation  remains 
constant  for  all  the  concentrations  used,  while  constriction  increases 
with  increased  strength  of  solution. 

3.  Observations  on  the  Heart. — (A)  Perfusion  Experiments. — 
Frogs'  hearts  were  used.  The  perfusions  were  carried  out  by 
means  of  Schafer's  heart  plethysmograph.  In  some  of  the  cases 
instead  of  using  the  piston  recorder  of  Schafer's  instrument  we 
attached  the  very  delicate  and  simple  volume  recorder  recently 
introduced  by  Dixon  (7). 

Sodium  Formate. — Seven  observations  were  made  with  i  in 
1000  solution. 

In  two  cases  results  were  negative. 

In  three  instances  the  heart  was  slowed  and  then  stopped  in 
diastole. 

In  two  the  heart  became  irregular  and  was  stopped  in  diastole. 
In  the  latter  five  cases  the  force  of  contraction  was  greatly 
diminished. 

Sodium  formate  i  in  100  either  perfused  through  the  heart 
or  merely  painted  on  it,  rapidly  decreased  the  force  of  contraction, 
and  in  four  out  of  five  cases  stopped  the  heart  in  diastole. 

Sodium  formate  i  in  10  caused  great  irregularity,  with  frequently 
an  increased  rate  and  speedy  stoppage  in  diastole. 

Potassium  formate  i  in  1000,  i  in  500,  and  i  in  100  caused 
irregularity,  diminished  force,  and  stopped  the  heart  in  systole. 

Potassium  formate  i  in  10  immediately  stopped  the  heart. 

Calcium  formate  i  in  1000  augmented  the  force  of  the  heart, 
sometimes  caused  irregularity,  and  soon  stopped  it  in  systole. 

Solutions  of  I  in  500,  i  in  100,  and  i  in  10,  slowed  and  stopped 
the  heart  in  systole. 

Formic  acid  i  in  2000  diminished  the  force  of  contraction,  and 
stopped  it  in  systole. 
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Hearts  perfused  with  formic  acid  showed  a  remarkable  increase 
in  translucency,  in  some  cases  becoming  glassy-like  and  almost 
transparent. 

Some  points  of  interest  emerged  in  the  inter-relationship  of  the 
action  of  these  salts.  Thus  a  heart  stopj^ed  in  diastole  by  sodium 
formate  could  sometimes  be  made  to  beat  again  by  perfusing  calcium 
formate,  but  only  for  so  long  as  the  calcium  formate  was  f>erfused. 


\           /<           /V— 

l-vX.i!> 

P" 1 

.  a- — rroK  »  heart  trace,  i.  >nowienc\t  ot  painting 
polauiun)  forni.itr  (i  in  tool  on  the  heart,  a. 
.Shows  efleci  of  Mxlium  formate  on  a  hcirt  nearly 
stoppcd  by  iwUiuium  forni.tie.  3.  Show*  effect 
of  pninling  calcium  fomt.ilc  on  Ihr  same  heart. 


A  heart  brought  to  a  standstill  by  dilute  calcium  formate  could 
be  made  to  lx?at  again  for  a  brief  period  by  perfusing  strong  sodium 
formate  through  it. 

(B)  Heart  Mmcmcnts. — These  oliscnations  were  also  made  on 
frogs'  hearts.  After  the  frog  was  pithed  a  hook  was  passetl  through 
the  tip  of  the  ventricle  and  attached  by  a  pin  to  an  aluminium 
lever  writing  against  a  smoked  drum.  The  salts  were  applied  to 
the  heart  by  dropping  the  solutions  from  a  glass  piiicttc.  Fifteen 
such  cxjMiriments  were  carried  out,  the  results  were  confirmatory 
of  the  foregoing.  Thus,  solutions  of  ]x)tassium  and  sodium  fonnatc 
caused  arhythmia.  followed  in  succession  by  dimintsluMl  rate, 
iliininishcd  force  with  increaseil  rale,  iliniini'>hc«l  force  witli  lessened 
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rate,  and  speedy  stoppage  with  strong  solutions.  The  potassium 
salt  acted  more  powerfully  than  the  sodium.  Calcium  formate  i 
in  100  produced  slight  slowing  of  the  heart  only.  Solutions  i  in 
10  not  only  slowed  the  heart  but  lessened  its  force  of  contraction. 

The  application  of  calcium  formate  in  several  instances  caused 
a  return  of  contraction  in  hearts  stopped  by  the  application  of  the 
potassium  or  sodium  salts.  The  two  series  of  observations  indi- 
cate that  all  three  salts  are  toxic  to  the  heart.  In  the  case  of  potas- 
sium formate  the  to.xic  action  is  practically  exclusive.     In  the  case 
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Fig.  3. — Left  figure  shows  g.istrocnemius  contraction  before 
and  after  injection  of  sodium  formate  (i  in  100)  3  ni.  into 
the  muscle.  Right  figure  shows  the  contraction  of  the 
opposite  gastrocnemius  before  and  after  injection  01  3  m. 
of  Ringer's  solution.  The  second  curve  is  the  smaller  in 
each  ease. 

of  sodium  formate  a  certain  stimulating  effect,  probably  in  virtue 
of  irritation,  can  also  be  noted.  The  effect  of  calcium  formate  is 
mainly  that  of  calcium,  the  toxic  effects  being  secondary. 


4.  Observations  on  Muscle  Curves  and  Fatigue. — The  gastroc- 
nemius of  the  frog  was  used.  The  muscle  of  one  limb  was  made 
to  record  the  simple  contraction  induced  by  an  induction  shock  of 
optimum  strength,  and  was  then  either  injected  or  painted  with  a 
formate.  The  corresponding  muscle  of  the  other  limb  was  treated 
similarly  with  Ringer's  solution.  The  same  apparatus  was  used  for 
the  two  hmbs,  the  order  of  making  the  contrasted  observations 
being  alternated  in  successive  experiments.  In  every  case  the 
muscle  was  loaded  with  30  grammes. 
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It  may  be  mentioned  here  that  in  no  case  did  the  Ringer's 
solution  materially  alter  the  height  of  the  cune  or  the  length  ol 
the  latent  period.    Only  the  fatigue  effects  therefore  need  be  slated. 

Sodium  formate  i  in  looo.  Muscle  injected  with  5  m.  Cur\es 
before  and  after  were  the  same  height.  Completely  fatigued  after 
600  shocks.     Ringer  preparation  fatigued  but  still  active. 

I  in  100.  Muscle  injected  with  3  m.  Cur\e  lowered  i  mm. 
Completely  fatigued  after  450  shocks.  Ringer  prejxiration  showed 
only  lengthening  of  latent  period. 

I  in  ID.  5  m.  Cur\e  lowered  6  mm.  Latent  [period  greatly 
increased.     Fatigued  after  200  shocks. 

Saturated,  5  m.  Cur\e  lowered  8  mm.  Latent  period  increased. 
Fatigued  after  150  shocks.     Ringer  muscle  not  affected. 

Potassium  FormaU. — 

I  50.  Cur\e  lowered  2.5  mm. — fatigued  after  400  shock.*. 
Ringer  preparation — fatigued  after  800  shocks. 

I  25    Cur\e  lowered  3.5  mm. — fatigued  after  250  shocks. 
Ringer  muscle — fatigued  after  Ooo  shocks. 

I  10.  Cur\'e  lowered  5.3  mm.— fatigued  after  100  shocks. 
Ringer  muscle^fatigued  after  600  shocks. 

Saturated. — No  response  after  injection. 

Calcium  Formate. — The  height  of  the  cur\es  was  somewhat 
diminished,  but  a  great  prolongation  of  contraction  jxjriod  became 
evident,  due  to  calcium  effect. 

Formic  Acid. — i  100  painted  on  the  muscle  lowered  height  ot 
cur\c  by  i  mm.     Fatigue  occurred  after  200  shocks. 

Ringer  muscle — fatigued  after  600  shocks. 

These  exjK'riments  indicate  that  the  effects  on  skeletal  muscK 
are  similar  to  those  on  cardiac  muscle — namely,  that  all  three  an 
toxic  in  the  order,  jiotassium,  sodium,  calcium,  but  that  in  tin- 
case  of  the  latter  the  toxic  effect  is  subsidiarj-  to  the  action  of  tlu 
metallic  radicle. 

111.  Observ.mioss  on  the  HiMAx  Subject 
Ahhough  we  now  felt  convinced  that  the  administration  01 
formates  might  lie  harmful,  wc  made  some  oliscr\"ations  u])on  oui- 
selves.  U|X)n  a  lady  student,  and  a  lalwratory  boy.  Con<iitions  .1- 
regards  work  and  exercise  were  practically  constant  dunng  the 
cxjMjriments.  Three  of  the  subjects  were  habitual  alistainci-s  from 
alcohol  and  tobacco  :  the  fourth  acquired  these  virtues  for  a  month 
previous  to  the  exix-riments.  .Ttul  tiurmg  their  course.     Only  sodium 
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formate  was  used.  The  dosage  was  one  gramme  given  thrice  the 
first  day,  two  grammes  thrice  on  the  two  succeeding  days,  and  once 
on  the  morning  of  the  fourth  day — a  total  of  17  grammes. 

1.  Subjective  Sensations. — These  were  absent,  except  in  the  case 
of  the  student,  who  either  misunderstood,  or  disregarded  instructions 
and  took  the  salt  in  an  unduly  concentrated  form,  and,  in  con- 
sequence, experienced  an  increased  sense  of  thirst.  No  increase 
of  appetite  was  noticed. 

2.  Observations  on  Blood  Pressure. — These  were  made  for  a  few 


Fig.  4. — Fatigue  curves.  In  the  upper  trace  the  muscle  was 
bathed  in  Ringer's  solution  ;  in  the  lower,  in  Ringer's  solution 
containing  (i  in  1000}  sodium  formate.  Each  150th  curve  was 
recorded.  Note  the  more  increased  latent  period  and  relaxa- 
tion period  in  the  formate  preparation. 

days  before,  during,  and  after  the  course  of  sodium  formate,  by 
means  of  the  Riva-Rocci  instrument,  the  reading  being  taken  when 
the  pulse  became  imperceptible  at  the  wrist.  The  variations  gave 
no  indication  of  action  on  the  part  of  the  salt : — 


Day  before  formate  taken.!              F'ourth  day. 

F.  W.       . 
J.  G.  S.    . 

'  I.  M 

A.  G.        . 

100 
TOO 
IIO 

no 

114 
90 
98 

114 

3.  Ergographic    Records. — Mosso's    instrument    was    used.     A 
weight  of  4.5  kilos,  was  raised -over  a  pulley  by  flexion  of  the  terminal 


so 
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phalanx  of  the  right  middle  finger  every  two  seconds  until  complete 
fatigue  occurred. 

The  time  was  marked  by  a  metronome  beating  seconds.  Three 
of  the  subjects  of  experiment  naturally  sustained  the  weight  until 
the  intermediate  second  struck,  the  fourth  relaxed  the  muscle 
immediately  after  the  pull.  We  thought  it  well  not  to  attempt 
to  alter  this  arrangement,  and  have  made  no  attempt  to  place  the 
records  on  an  equal  basis,  as  each  only  ajijiUes  to  the  inilividual 
in  question.  It  is  particularly  difficult  to  get  satisfactory  ergo- 
graphic  records  for  purposes  of  comparison.  Training  undoubtedly, 
and  suggestion  in  all  probability,  play  an  imjwrtant  part.  In  order 
to  eliminate  the  effect  of  training,  two  of  the  subjects  practised 
with  the  ergograph  daily  until  no  further  improvement  occurred. 
The  effects  were  remarkable.  Unfortunately  the  early  records 
in  one  case  were  not  kept,  but  in  the  other  there  was  an  increase 
to  eight  times  the  original  capacity  for  work  in  three  weeks. 

In  the  other  two  cases  a  single  record  was  taken  immediately 
before  the  formate  course  was  liegun,  and  a  second  record  was  taken 
four  days  later,  when  stiffness  and  pain  on  flexing  the  arm  had 
disappeared.  This  method  is  probably  not  satisfactory,  and  it  is 
interesting  to  note  that  after  the  formate  course  the  untrained 
individuals  showed  improvement,  the  trained  individuals  showed 
diminution  of  work  capacity. 

Results  :— 


F.  W.  (trained) 

I.  M.  (trained) 

A.  G.     . 

J.  G.  S.  (con- 
tractions not 
sustained)   . 


Berore. 

2.28 

12.68 

4.02 


10.23 


and  day. 
2.0 


After        After    |    After 
4ih  day.  5tb  day.  6ih  day. 


1.78 
10.19 

4.41 


1. 10      i./Q      kilogrammetres 


'21.92  i 


Dynamometer  Records. — The  observations  were  made  witli  thi- 
right  arm  held  at  right  angles  to  the  body. 


IVfoTT  Formmc. 

Adv. 

F.W. 

J.G.S.     .                                    ,! 
I.  M.                                            JO 
A.  G.                                            57 

29  kilograms. 

33 

30 

.55 
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These  results  all  tend  to  show  that  in  healthy  human  subjects 
sodium  formate,  in  the  doses  given,  has  no  appreciable  effect. 

Summary 

Formic  acid,  formate  of  potassium,  sodium  and  calcium  in 
minimal  active  doses  exert  a  toxic  action  on  the  circulatory  and 
muscular  systems.  This  action  is  enormously  added  to  by  the 
effect  of  the  metallic  ion  in  the  case  of  the  potash  salt,  and  may 
be  obscured  by  the  metallic  ion  in  the  case  of  the  calcium  salt. 

With  the  exception  of  calcium  formate  in  strong  solution,  they 
all  lower  blood  pressure.  They  all  have  a  transient  vaso-dilator, 
followed  by  a  vaso-constrictor,  action. 

They  are  all  toxic  to  the  heart  and  to  skeletal  muscle  in  the 
order  potassium,  sodium,  calcium,  and  accelerate  rather  than 
retard  fatigue. 

In  the  dosage  stated,  sodium  formate  has  no  demonstrable  effect 
on  the  circulatory  or  muscular  sj^stems,  or  other  noticeable  effect 
on  the  healthy  human  subject. 

Have  the  formates  a  place  in  therapeutics  ? 

In  so  far  as  our  experiments  afford  an  answer  to  this  question 
(assuming  that  the  formates  are  absorbed)  we  should  say  (i)  that 
the  medicinal  use  of  pota.ssium  formate  would  be  unjustifiable  ; 
(2)  that  the  effect  of  sodium  formate  might  seriously  impair  the 
strength  of  a  patient  already  debilitated  ;  (3)  that  in  calcium  formate 
we  have  a  lime  salt,  freely  soluble,  and  not  too  unpalatable,  which 
has  an  action  in  coagulating  the  blood  both  in  virtue  of  its  metallic 
and  basic  ion. 

We  venture  to  suggest  that  in  cases  of  remote  or  intractable 
haemorrhage  it  is  worthy  of  a  trial. 
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2.  THE  VALUE  OF  NOVOCAIN  AS  A  LOCAL  AN.ESTHETIC 
FOR  SL"BClTANEOL'S  USE 

By  J.  W.  Struthers,  F.R.C.S.Ed.,  Assistant  Surgeon  to  Leith  Hospital 

There  are  now  known  a  number  of  drugs,  more  or  less  closely  allietl 
to  one  another,  which  have  the  power  of  paral\-sing  ner\e  terminals 
or  interrupting  the  conductivity  of  ner\e  trunks  so  completely 
that  they  may  be  successfully  used  to  induce  local  anaesthesia  for 
operati\e  purposes.  The  most  recently  discovered  of  these  is  a 
synthetic  product  which  has  been  termed  novocain.  N'arious 
advantages  over  similar  drugs  have  been  claimed  for  it.  and  it  has 
in  a  short  time  attained  great  popularity,  particularly  in  Germany, 
where  it  was  discovered,  or  jjerhajis  one  should  say  elaborated, 
by  Einhorn.  and  is  now  prei>ared  in  the  laboratories  of  a  well-known 
chemical  firm.  During  the  last  few  months  I  have  made  use  ot 
novocain  clinically  for  inducing  local  anxsthesia  by  sulKUtaneous 
injection,  ami  as  I  have  found  that  the  claims  made  for  it  seem  well 
founded,  I  thought  it  might  1h?  of  interest  to  members  of  the  Society 
if  I  inilicate  briefly  the  evidence  which  my  exj^rience  has  aflorde<i 
My  remarks  are  based  on  some  eighty-six  cases  in  which  1  have  used 
novocain  and  carefully  noted  the  results,  contrasting  them  with 
those  obtained  from  the  use  of  cocaine  and  eucaine  in  some  hundred- 
of  similar  cases.  These  results  have  been  imiformly  good,  ami 
although  the  number  of  cases  may  seem  a  small  one  to  base  an 
opinion  on,  I  am  inclined  to  believe  that  novocain  is  at  least  of  equal 
and  probably  of  greater  value  as  a  local  anaesthetic  than  cocaine 
or  eucaine  for  subcutaneous  use. 

In  the  first  jilace.  I  may  say  that  the  drug  is  very  soluble,  and 
that  its  solutions  are  stable  and  may  Ix;  rejieateilly  sterilised  b\ 
boiling  without  in  the  least  losing  their  jxjwerof  inducmg  ana-sthesia 
I  have  tested  this  by  making  up  a  large  quantity  of  a  stfKk  solution 
and  using  it  over  a  jK-riod  of  several  months,  sterilising  it  over  ami 
over  agam  during  that  time.  The  solutions  combine  well  with 
solutions  of  adrenal  preparations,  and  do  not  in  the  least  interfere 
with  the  v;iso-constrictor  action  of  the  latter. 

For  subcutaneous  use,  one  requires,  sjieaking  generally.  twi> 
solutions  of  a  local  ana?sthetir — first,  a  relatively  weak  one  for  use 
in  <piantities  up  to  several  ounces,  to  produce  annrsthesia  bydireti 
infiltration  of  the  field  of  ojwration  ;  second,  a  relatively  strong 
one  for  injecting  into  or  round  ner\'e  trunks  such  as  the  ulnar  or 
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median  nerves,  to  produce  what  is  termed  reginal  anaesthesia  in  the 
area  supphed  by  the  nerve  concerned. 

For  infiltration  anaesthesia  I  have  found  that  a  solution  of 
novocain  in  0.75  per  cent,  saline  solution  of  the  strength  of  i  :  400, 
plus  I  drop  of  the  ordinary  i  :  1000  adrenalin  solution  to  every 
2  or  3  drms.  of  solution  used,  the  strength  of  solution  originally 
recommended  by  Braun,^  answers  admirably.  It  corresponds  to 
what  may  be  termed  the  standard  solution  for  infiltration  of  i  :  1000 
cocaine,  but  has  this  advantage,  that  it  may  be  used  in  larger  quan- 
tities ;  for  while  the  limit  of  safety  is  reached  when  about  4  oz. 
of  the  cocaine  solution  have  been  used,  at  least  6  oz.  and  probably 
more  of  the  novocain  solution  may  be  used  for  an  adult  without 
any  risk.  In  addition  to  this,  it  diffuses  readily  and  acts  as  quickly 
as  the  cocaine  solution,  anaesthesia  being  satisfactory  in  ten  to 
fifteen  minutes  after  the  injection  is  complete,  and  for  this  reason 
novocain  is  to  be  preferred  to  eucaine,  for  the  latter  may  take  as 
much  as  half  an  hour  to  take  full  effect.  The  duration  of  the 
anaesthesia  is  always  more  than  an  hour,  often  as  long  as  three  or 
four  hours.  After  it  has  passed  off,  there  is  often,  as  with  other 
drugs,  a  variable  amount  of  burning  and  smarting  pain  in  the  wound, 
and  I  have  seen  no  reason  to  infer  that  this  is  either  greater  or  less 
than  with  cocaine,  eucaine,  etc.  Sloughing  of  the  skin,  which 
occasionally  follows  the  use  of  local  anaesthetics,  particularly,  I 
believe,  eucaine  and  stovain,  I  have  never  seen,  nor  have  I  seen  it 
reported  after  the  use  of  novocain. 

I  have  used  infiltration  anaesthesia  with  novocain  adrenalin 
solution  of  the  strength  indicated  in  the  following  operations  : — 

Tracheotomy,  skin  grafting,  application  of  actual  cautery, 
plastic  operation  on  eyelid,  e.xploration  of  sinus  for  foreign  body, 
relief  of  paraphimosis.  Removal  of  —  testis,  varicocele,  tunica 
vaginalis  for  hydrocele,  prepatellar  bursa,  olecranon  bursa,  carpal 
ganglion,  fatty  tumour,  angioma,  congenital  mole,  sebaceous  cysts, 
varicose  veins  of  leg,  adenoma  of  breast,  small  subcutaneous  fibro- 
sarcoma, tubercular  ulcers. 

The  list  is,  I  think,  fairly  representative  of  the  class  of  operations 
which  may  suitably  be  done  under  local  anaesthesia  with  success. 
A  number  of  them  have  been  done  several  times,  and  the  total 
number  has  afforded  a  satisfactory  test  of  the  efficacy  of  novocain 
for  infiltration  anaesthesia.  Several  of  them,  it  may  be  mentioned, 
were  done  in  children  as  young  as  five  and  six  years  of  age.    In  no  case 

'  Braun,  "  Die  Lokalanasthesie,"  Leipzig,  secDnd  edition,  1907. 
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was  there  any  sign  of  toxic  symptoms  arising  from  the  use  of  the 
novocain  adrenalin  solution. 

For  regional  anesthesia  a  2  per  cent,  solution  of  novocain  with 
2  drops  of  I  :  1000  adrenalin  chloride  solution  to  each  drachm  of 
solution  used,  is  necessary  when  nerves  as  large  as  the  median  at 
the  wrist  or  the  ulnar  at  the  elbow  are  lM?ing  dealt  with. 

For  anresthetising  digits  by  Oberst's  method,  the  2  per  cent, 
solution  may  be  used  with  perfect  safety,  but  a  i  jier  cent,  solution 
with  adrenalin  as  before  has  l^een  found  quite  strong  enough  to 
paralyse  the  relatively  small  digital  ner\es. 

If  a  ring  of  thLs  solution  is  injected  round  the  base  of  a  finger 
or  toe  into  the  sutKutaneoiis  tissue,  the  entire  digit  distal  to  the 
injection  will  l^e  found  anaesthetic  in  ten  minutes.  It  was  formerly 
the  custom  to  apply  a  rubber  band  to  the  finger  to  localise  the 
anjEsthetising  solution.  The  addition  of  adrenalin  to  solutions 
for  inducing  local  ana^thcsia.  with  the  resulting  an;vinia  and  local- 
isation of  the  an.x-sthetic  action,  has  rendered  the  apj>lication  of  the 
rubl^er  band  unnecessary,  and  it  is  now  never  used. 

The  use  of  a  local  anaesthetic  for  an;vsthetising  digits  by  this 
method  a]ij>ears  to  me  to  afford  perhajis  as  ready  and  accurate  a 
method  of  comparing  the  relative  strength  of  various  drugs  clinically 
as  we  possess,  for  tiie  conditions  in  many  cases  are  almost  identical, 
and  a  given  quantity  of  any  drug  can  Ix;  accurately  injected  in  each 
case  and  the  effect  easily  watched  and  estimated.  While  a  |  |)cr 
cent,  cocaine  adrenalin  solution  is  strong  enough  to  an.x-sthetise 
a  digit  com]>letely  in  ten  minutes,  a  i  per  cent,  novocain  adrenalin 
solution  is  required  to  ensure  an.-vsthcsia  in  the  same  time.  While 
one  would,  however,  hesitate  to  use  more  than  4  drnis.  of  a  1  |ier  cent, 
cocaine  solution,  as  much  as  b  drms.  of  the  i  |X"r  cent,  novocain 
solution  may  Ix'  used  without  any  risk.  In  |K)int  of  fact  such  a 
quantity  of  a  i  [jcr  cent,  solution  is  rarely  required. 

It  will  be  noted  that  the  doses  indicated  have  not  lx"cn  stated 
as  so  many  grains  or  centigrammes  of  novocain,  but  in  drachms  or 
ounces  of  the  solutions  rcconunended  for  use.  This  has  lieen  done 
in  order  to  emphasise  the  fact  that  in  stating  the  safe  dose  of  any 
local  ana-sthetic.  the  strength  of  solution  used  nmst  alwa\-s  l>e 
indicated,  for  a  given  quantity  of  novocain,  cocaine,  or  other  drug 
is  much  less  to.xic  in  a  weak  than  in  a  strong  solution.  The  actual 
amount  of  novocain  suggested  as  the  maximum  dose  in  i  per  cent, 
solution  is  just  over  3  grs..  while  the  amount  in  the  J  jxr  cent, 
solution  is  over  b  grs. 
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As  regards  the  use  of  novocain  for  inducing  regional  anaesthesia. 
I  have  used  it  with  success  in  opening  whitlows  of  all  degrees  of 
severity,  for  the  removal  of  ingrowing  toe-nails,  of  subungual 
exostosis,  for  the  treatment  of  hammer  toe  by  excising  the  head  and 
part  of  the  shaft  of  the  first  phalanx,  for  amputation  of  fingers  at 
and  distal  to  the  metacarpo-phalangeal  joint,  for  removing  needles 
and  other  foreign  bodies  embedded  in  the  hand  or  fingers,  for  the 
cleansing  and  stitching  of  severe  lacerated  wounds,  etc. 

It  has  proved  as  satisfactory  for  regional  as  for  infiltration 
anaesthesia,  and,  in  conclusion,  I  may  say,  that  I  believe  the  advent 
of  novocain  marks  a  real  though  perhaps  slight  advance  in  the 
possibilities  attending  the  use  of  local  anaesthesia  by  subcutaneous 
injection.  It  is  stable,  readily  sterilised,  unirritating,  and  efficient 
as  a  local  anaesthetic  when  combined  with  adrenalin,  and  can 
apparently  be  used  in  doses  to  meet  all  requirements  without  any 
fear  of  serious  toxic  symptoms  arising. 

3.  CLINICAL  REMARKS  ON  TUBERCULOUS  CHLOROSIS 

By  Alex.  J.\mes,  M.D.,Ed.,  F.R.C.P.Ed.,  Consulting  Physician  to  the 
Edinburgh  Royal  Infirmary 

\Vhe\  we  meet  with  a  case  which  presents  in  a  more  or  less  marked 
degree  all  the  ordinary  appearances  of  chlorosis,  and  which  yet 
on  examination  of  the  blood  reveals  the  number  of  red  corpuscles 
and  the  percentage  of  haemoglobin  to  be  practically  normal,  we  are 
very  likely  to  find  in  it  a  history  of  past  or  present  tuberculous 
disease.  This  condition,  often  occurring  in  young  women,  is  one 
which  long  ago  Trousseau  recognised  and  called  false  chlorosis 
or  tuberculous  anaemia  ;  and  although  in  recent  times,  when  blood 
examination  has  become  more  of  a  routine  procedure,  the  co-exist 
ence  in  tuberculous  disease  of  an  anaemic  appearance  with  a  practi- 
cally normal  blood  count  is  quite  recognised,  it  seems  to  me  that  in 
cases  apparently  of  chlorosis  this  possible  association  of  tuberculous 
disease  often  passes  for  long  unrecognised.  Inasmuch  as  the  recog- 
nition of  such  cases  is  important  from  the  points  of  view  alike  of 
diagnosis,  etiology,  pathology,  and  treatment,  I  believe  that  the 
following  are  well  worth  recording. 

Case  I. 

A.  H.,  aged  16,  a  French  polisher,  was  admitted  to  Ward  31, 
April  9,  1907,  as  a  case  of  chlorosis.     She  complained  of  shortness 
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of  breath,  palpitation,  and  swelling  of  the  ankles,  and  stated  that 
she  had  been  ill  for  three  weeks. 

History. 

Her  family  history'  was  not  verj-  good.  Her  father  had  died, 
aged  35,  from  Bright's  disease  ;  her  mother  is  alive  and  well.  l)f  a 
family  of  four,  two  brothers  had  died,  causes  unknown  :  one  sister 
was  alive  and  well.  Her  surroundings  at  home  seemed  to  be  satis- 
factory ;  at  work,  however,  she  had  been  in  a  room  with  many 
others,  and  the  air,  she  said,  got  very  close.  As  regards  previous 
illness,  she  gave  a  history  only  of  suppurating  glands  in  the  neck  at 
the  age  of  6  or  7.  They  were  quite  cicatrised.  Her  pnsent  illness, 
she  said,  began  about  three  weeks  before  admission.  With  some 
pain  and  discomfort  in  the  feet  she  noticed  swelling,  which  the 
doctor  told  her  was  due  to  dropsy.  The  pain  gradually  ceased, 
but  the  swelling  remained  until  her  admission.  She  also  noticed 
palpitation  and  breathlessness,  and  stated  that  she  had  been  getting 
thinner. 

Stale  on  Admission. 

Height  4  feet  10  inches,  weight  6  stone  3  jwumls.  Her  develop- 
ment and  muscularity  were  jKKir.  Some  itdema  of  lx)th  ankles 
was  present,  and  her  apj^arance  was  one  of  ]>allor  and  e.xtreme 
anxmia.     The  temix^rature  showed  slight  irregularity. 

Circulatory  Systan. — The  jiulse  was  usually  about  qo  or  loo.  She 
had  complained  of  shortness  of  breath,  faintness.  and  palpitation. 
As  regards  ph^-sical  signs,  little  that  was  abnormal  could  Ix'  de- 
tected. The  heart  was  not  markedly  enlarged,  the  soumls  were  all 
closed,  and,  in  spite  of  her  ]>allor.  the  bruit  de  diablc  was  not  well 
marked.  The  red  blooil  corpuscles  numbered  .s.jofi.ixw.  harmo- 
globin  70  j>er  cent.,  white  corpuscles  7.187.  \  differential  count 
gives  (wiymorphs  57  [ht  cent.,  lymphocytes  39  \kv  cent.,  basophiles 
3  per  cent.,  eosinophilcs  1  |)er  cent.  ;   the  opsonic  inde.x  was  0.9. 

Respiratory  System.  — The  |>atient  had  nocough.  but  gave  a  history 
of  coughs  coming  on  from  time  to  time.  Some  weeks  earlier  the 
cough  Wiis  very  troubU^ome.  and  she  suffered  from  pain  in  the  chest 
on  coughing  and  breathing.  On  careful  examination  of  the  lungs, 
slight  shrinking  of  the  left  aix'X  with  a  slightly  impaireii  jiercussion 
note  wjis  made  out.  On  auscultation,  nothing  wxs  detected  except 
slight  harshening  of  the  breath  sounds.     With  the  screen,  the  X-rays 
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afforded  corroboration  of  the  physical  signs,  for  the  left  apex  lighted 
up  much  less  distinctly  on  inspiration  than  did  the  right.  The 
urine  was  pale  in  colour,  showing  no  trace  of  urobihn  ;  and  as  re- 
gards the  integumentary  system,  all  that  had  to  be  noted  was  that 
there  existed  slight  tedema  of  both  ankles. 

In  this  patient,  then,  we  had  presented  all  the  appearances  of 
chlorosis,  and  yet  a  practically  normal  blood  count.  The  differential 
•count  of  the  white  corpuscles  showed,  as  was  to  be  expected,  a 
relative  increase  of  lymphocytes,  and  the  opsonic  index,  for  the 
estimation  of  which  I  have  to  thank  Dr  Ian  Stewart,  was  within 
normal  limits.  Dr  Ian  Stewart  also  tested  in  this  patient  the  effect 
of  tuberculin  inoculation  on  the  opsonic  index,  and  found  a  rise  on 
the  third  day,  without  any  previous  fall.  All  this  may  be  regarded 
as  indicating  that  there  is  present  no  active  tuberculous  mischief 
going  on.  But  the  evidence  of  the  old  tuberculous  neck  glands, 
and  the  condition  of  the  left  apex,  undoubtedly  point  to  the  presence 
of  tuberculous  disease,  whilst  the  occurrence  from  time  to  time  of 
cough,  expectoration,  and  chest  pain,  make  this  all  the  more  manifest. 
The  case  is  therefore  one  of  tuberculous  chlorosis. 

Case  II. 

Constance  H.,  aged  i8,  a  domestic  servant,  was  admitted  to  Ward 
23  on  December  i8,  1905,  complaining  of  breathlessness,  palpita- 
tion, stomach  pain,  and  swelling  of  the  legs,  and  stating  that  she 
had  been  ailing  from  this  for  the  last  two  years. 

History. 

Her  family  history  was  not  very  good  ;  her  father  died  of  Bright's 
■disease,  her  mother  in  childbed.  She  had  one  sister  alive  and 
healthy,  and  one  brother  healthy  :  but  of  her  other  three  brothers 
one  had  Bright's  disease,  another  had  some  form  of  paralysis,  and 
another  had  died  from  consumption.  She  had  been  in  service  for 
three  years,  and  as  regards  food  and  home  surroundings  had  been 
well  placed. 

Previous  Illness. — When  she  was  two  years  old  she  had  disease 
of  the  bones  of  the  left  foot.  According  to  her  account  the  bones 
were  scraped,  and  the  condition  healed.  At  the  age  of  14,  after 
vaccination,  she  seems  to  have  developed  a  scaly  skin  disease,  for 
which  she  was  treated  in  the  skin  wards  of  the  Royal  Infirmary 
for  some  weeks.     She  left  the  Infirmary  improved,  but  the  con- 
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dition  was  very  tedious,  and  did  not  completely  disappear  for  a 
year  or  two  after  she  left. 

Present  Illness. — This  seems  to  have  begun  alx)ut  two  years  ago. 
She  and  her  friends  noticed  that  she  was  getting  very  pale,  the  lips 
especially.  On  climbing  a  stair  she  had  breathlessness,  palpitation, 
and  pain  over  the  heart  ;  she  had  also  headaches.  At  this  time 
also  her  digestion  troubled  her.  She  had  stomach  pain  and  vomit- 
ing, and  at  times  what  she  vomited  resembled  coffee  grounds.  In 
spite  of  dieting,  and  pills  for  the  bloodlessness,  she  never  felt  strong. 

State  on  Admission. 

She  appeared  a  well-nourished  girl  5  feet  5  inches  in  height,  and 
over  10  stone  in  weight.  She  was  very  anjemic,  the  face,  lijis,  and 
gums  showing  marked  jiallor.  and  she  had  slight  cedema  of  Ixith 
ankles.     The  temi>erature  was  normal. 

Circulatory  Systetn. — The  pulse  was  about  70.  She  complained 
of  breathlessness,  palpitation,  and  pains  over  the  heart  on  any 
exertion.  She  was  giddy  when  she  held  her  hands  above  her  head. 
Examination  of  the  heart  revealed  evidence  of  slight  dilatation, 
but  the  sounds  were  closed  in  all  the  areas  :  there  was  a  sligiit 
bruit  lie  (liable. 

H<vmopoietic  System. — The  lymphatic  glands  and  sj)leen  were 
normal.  Blood  examination  showed  retl  blood  corpuscles.  4,900,000 ; 
hemoglobin  95  ^ler  cent.  ;  white  blootl  corpuscles,  9000.  The 
film  shows  a  pro[X)rtionate  increase  of  lymphocytes. 

Respiratory  System. — She  had  had  occasional  coughs,  but  gave 
no  history  of  h.tmoptysis.  On  phj-sical  examination  all  that  could 
be  made  out  was  a  shrinking  of  the  right  ajiex  margin  with  harshcn- 
ing  of  respiratory  sounds  there. 

Alimentary  System.  —  For  some  time  past  she  had  \tevn  complain- 
ing of  atonic  dj-sfH^iisia.  ]>ain  after  taking  footl,  with  occasional 
vomiting.  She  was  habitually  constipated.  The  abdominal  organs 
were  all  healthy. 

Urinary  System. — All  that  need  lie  noted  here  is  that  the  urine 
was  of  rather  low  specific  gravity  and  rather  pale. 

This.  then,  was  a  second  case  admittctl  as  chlorosis,  in  which  on 
account  of  the  high  red  corjniscles  and  h.tmoglobin  estimation, 
we  were  led  to  look  carefully  for  evidence  of  past  or  present  tulwr- 
culous  mischief.  As  will  have  liecn  seen,  this  evidence  was  forth- 
coming. 
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As  regards  the  course  of  these  cases  of  tuberculous  chlorosis, 
there  is  no  doubt  that  though  more  tedious  than  ordinary  chlorosis, 
they  yet  with  treatment  recover  fairly  well.  But  an  interesting 
point  is  that  with  renewed  feelings  of  health  and  vigour,  and  with 
great,  often  very  great,  improvement  in  their  appearance,  there  is 
practically  no  improvement  in  the  blood  count.  Indeed,  I  have 
had  several  cases  which,  on  leaving  the  infirmary  looking  and  feeling 
well,  had  an  even  smaller  number  of  corpuscles  and  percentage  of 
haemoglobin  than  on  their  admission.  Such  was  the  case  with  the 
first  patient,  for  on  leaving  the  Infirmary  her  red  blood  corpuscles 
were  4,300,000,  and  haemoglobin  70  per  cent.  This  naturally 
leads  to  the  question.  What  is  the  real  blood  condition  in  those 
cases  ?  Here  we  enter  in  the  realm  of  theory,  but  the  idea  which 
naturally  comes  into  our  minds  is  that  there  is  really  an  oligaemia 
— that  is,  a  diminution  in  the  total  amount  of  the  blood.  On  this 
theory  we  can  quite  understand  how,  on  recovery,  we  get  associated 
with  increased  volume  of  blood  improvement  alike  in  the  appear- 
ance and  in  the  nutrition  and  vigour  of  the  patient,  and  yet  that  the 
haemocytometer  and  hsemoglobinometer  show  little  or  no  change. 

This  theory  is  also  interesting  because  it  recalls  the  old  view  that 
in  those  likely  to  become  phthisical  a  relatively  poor  growth  and 
development  of  heart  and  vascular  system  may  be  recognised.  To 
this  view  I  have  always  felt  inclined,  and  it  has  been  especially 
interesting  to  me  to  find,  as  have  other  observers,  that  skiagraphic 
examination  in  phthisical  patients  has  often  revealed  a  distinctly 
small  heart. 

Trousseau  not  only  drew  attention  to  the  existence  of  this 
tuberculous  chlorosis,  but  emphasised  the  fact  that  great  care 
should  be  exercised  as  regards  its  treatment,  inasmuch  as  the  ad- 
ministration in  such  cases  of  large  doses  of  iron  might  cure  the 
ansemia,  but  was  not  unlikely  to  be  followed  by  haemoptysis,  and  in 
time  an  acute  and  rapidly  fatal  phthisis. 

This  is  perhaps  an  old-fashioned  notion,  and  that  grand  old  man, 
Trousseau,  acknowledged  that  it  was  even  in  his  own  day.  In  his 
lecture  on  the  subject  he,  however,  stoutly  affirms  its  truth,  mention- 
ing as  conditions  which  also  i-equire  equally  careful  handling  fistula 
in  atw  and  leucorrhcea  in  phthisical  subjects.  All  this  is,  of  course, 
a  side  issue  ;  and  except  to  say  that  I  am  also  old-fashioned  enough 
to  believe  that  what  Trousseau  has  said  is  in  the  main  true,  and 
even  to  add  two  other  conditions  to  his  list,  namely,  enlarged  neck 
glands  and  appendicitis  in  the  phthisical.  I  shall  do  nothing  more 
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at  present  than  re]X)rt  a  case  which  bears  out  Trousseau's  statements 
as  regards  the  effects  of  iron  in  tuberculous  chlorosis.  As  will  be 
seen,  it  is  different  from  the  other  two  in  that  the  blood  count  was 
really  below  the  normal,  but  in  many  important  resjsects  it  corre- 
sponds to  the  tyi^>e  of  tuberculous  anamias. 

Case  III. 

J.  F.,  aged  17,  by  occupation  a  silver-chaser,  but  latelv  a  worker 
in  the  slaughter-houses,  was  admitted  to  Ward  31  on  October  31, 
1905,  as  a  case  of  anaemia,  and  complaining  of  shortness  of  breath  on 
the  slightest  exertion,  and  headaches. 

History. 

His  family  history  was  not  good.  He  was  the  youngest  of  a 
family  of  thirteen,  of  whom  eight  were  alive.  Of  those  who  were 
dead,  at  least  two  died  of  consumption.  His  home  surroundings 
and  food  conditions  were  good.  As  a  silver-chaser  he  was  ex}H)se<l 
to  bad  air,  but  lately  in  the  slaughter-houses  he  had  alw.-\ys  l>een  in 
the  oj)en  air,  although  ex(X)sed  to  weather  and  draughts. 

Previous  Illnesses. — About  eleven  years  ago  he  had  some  in- 
llanimation  at  the  base  of  the  left  lung.  Six  years  ago  he  was 
treated  in  the  Infinnary  for  anxmia.  Three  years  ago  he  had 
cough,  ex]X'ctoration,  and  ha-moptysis,  and  two  years  ago  he  was  a 
patient  in  the  Victoria  Hospital  for  Consumption,  Craieleith,  for  six 
months.  Shortly  after  leaving  there  he  noticed  bloodlessni-ss 
beginning  again,  and  this  had  got  much  worse  during  the  la-it  month. 

.^tate  on  .iiimissioii. 

He  was  about  5  feet  in  height,  and  his  weight  (7  st.)  was  fairly 
goo<l.     He  was  very  jiale  and  an.-tmic. 

Circulatory  System. — He  complained  of  d\'spn<ra  on  the  slightest 
exertion,  also  of  iialjiitation,  with  occasional  pains  over  the  jiro- 
cordia.  Examination  of  the  heart  revealed  no  markc<l  enlargement, 
but  a  systolic  nmrmur  was  heard  over  all  the  areas,  es|>ccially  over 
the  pulmonar\\     The  bruit  de  diahle  was  marked. 

Hirmopoietic  System. — The  spleen  and  lymphatic  glands  were 
normal.  Blood  examination  reveals :  red  blocxl  corpuscles, 
3,500.000  ;  hajmoglobin.  45  jjer  cent.  :  white  blood  corpuscles,  5CHX). 
A  differential  count  showed:  jx>l\inorphs,  71  j>er  rent.;  small 
mononuclears,  23  y>cv  cent.  ;  large  ditto,  5.5  |x;r  cent.  ;  eosmophiles, 
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0.5  per  cent.     The  red  corpuscles  showed  shght  poikilocytosis,  and 
the}'  did  not  stain  well. 

Respiratory  System. — He  had  very  httle  cough  or  expectoration, 
and  repeated  examinations  of  the  sputum  showed  no  bacilli.  Ex- 
amination of  the  lungs  revealed  evidence  of  shrinking  at  the  left  apex 
posteriorly.  The  digestive  system  was  practicallj'  normal,  as  also 
the  urinary,  the  urine  showing  no  appearance  of  urobilin.  The 
opsonic  index,  as  ascertained  by  Dr  Ian  Stewart,  was  1.12,  and  after 
inoculation  with  TR  a  slight  negative  phase  was  noticed,  not 
sufficient,  however,  in  Dr  Stewart's  opinion,  to  warrant  the  diagnosis 
of  tubercle,  but  yet  more  marked  than  would  be  expected  in  a  healthy 
person. 

After-History. 

After  some  seven  weeks'  treatment  in  the  ward,  with  rest,  fresh 
air,  good  food,  and  arsenic,  he  showed  great  improvement.  He 
acquired  a  good  colour,  and  his  nutrition  and  general  vigour  in- 
creased, so  that  he  was  able  to  take  his  share  actively  in  the  ordinary 
work  of  the  ward.  With  all  this,  however,  it  was  noteworthy  that 
his  blood  count  showed  practically  no  change. 

He  was  sent  to  the  convalescent  home,  but  there,  after  a  few 
days,  he  developed  a  cough,  and  spat  up  a  large  quantity  of  blood. 
He  was  at  once  sent  back  to  the  ward,  and  there  we  found  him 
presenting  again  all  the  appearances  of  great  antemia,  and  with 
some  dulness  and  crepitations  at  the  left  apex.  From  this  condition 
he  rapidly  recovered,  only,  however,  as  strength  returned  and  pallor 
disappeared,  to  suffer  again  from  haemoptysis.  He  died  a  few  weeks 
ago,  apparently  from  anaemia  and  debility,  and  for  the  last  eight  or 
nine  months  of  his  life  his  condition  was  very  much  like  that  of 
hfemophilia — that  is  to  saj',  as  soon  as  he  felt  well  and  developed  a 
good  colour,  he  had  haemoptysis.  Dr  Leslie  Lyall,  who  saw  him 
during  the  last  months  of  his  life,  informed  me  that  iron  always 
brought  this  condition  about. 

Lastly,  as  regards  treatment  in  those  cases  of  tuberculous  anaemia. 
As  already  stated.  Trousseau  held  that  iron  was  to  be  avoided,  and 
that  arsenic  and  general  treatment  by  hydrotherapeutics,  salt-water 
baths,  etc.,  were  good.  In  the  main  I  agree  with  this,  for  I  look 
upon  the  conditin  as  one  w'hich  occurs  in  individuals  who,  as  the 
result  of  hereditary  or  acquired  causes,  have  given  indication  that 
they  possess  that  low  resistance  power  to  the  tubercle  bacillus  which 
is  best  described  by  the  old-fashioned  phrase  "  the  tendency  to 
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consumption."  In  what  way  and  to  what  extent  this  blood  delect 
may  be  sahitary  as  regards  tuberculous  lung  disease,  we  can  only 
conjecture.  My  own  idea  is  that  it  may  be  by  inducing  an  air 
hunger,  and  so  stimulating  lung  function  and  nutrition.  Anyhow, 
when  we  reflect  that  the  quality  of  the  blood  is  quite  good,  we  can 
understand  that  treatment  to  improve  the  health  generally  rather 
than  the  blood  specially  is  what  is  required. 


4.  INUSL  AL  SEQUELA  OF  HERPES  ZOSTER  ( ?  POSTERK  iR 
POLIOMYELITIS) 

Ily  .Alexander  Bruce,  >LD.,  F.R.C.P.Ed.,  Physician.  Edinburgh  Ko\.il 
Infirm.iry 

In  view  of  the  attention  which  has  been  recently  drawn,  more 
especially  by  DtJjerine,  Thomas,  and  Laminiere,  to  the  lesions 
of  the  spinal  cord  sulisequent  to  herpes  zoster,  and  as  a  contribution 
to  the  s>inptomatology  of  presumptive  lesions  of  the  posterior 
coru,  the  following  unusual  case  appears  to  be  worthy  of  IxMni; 
recorded  : — 

On  the  2nd  of  May  of  the  present  year.  Miss  C,  stationer,  aged 
54,  began  to  suffer  from  herjxjs  zoster  on  the  right  side  at  the  level 
of  the  7th  and  8th  intercostal  spaces.  The  attack  was  a  ver>'  severe 
one,  greatly  prostrated  the  patient,  and  comjieUed  her  for  three 
weeks  to  remain  in  lieil.  When  she  w.is  allowed  to  get  up  she  could 
walk  quite  well  at  first,  but  after  a  few  da>-s  she  obsen'ed  a  degree  of 
weakness  and  a  numb  feeling  in  the  right  leg.  This  numbness  was 
first  felt  below  the  knee,  and  then  gradually  passed  up  the  right  thigh 
and  the  right  half  of  the  trunk  .is  far  as  the  lower  limit  of  the  her|x;tic 
eruption.  It  then  affected  the  corresjxjnding  part  of  the  left  side 
of  the  trunk,  and  extended  downwards  along  the  left  lower  extremity 
as  far  as  the  foot.  Thereafter  it  l>egan  to  diminish,  and  in  a  fort- 
night had  almost  entirely  disajijK'ared.  only  a  slight  tingling  and 
numbness  of  the  toes  of  the  right  foot  remaming. 

During  this  fortnight  the  right  foot  felt  constantlv  cold,  but 
when  put  to  the  ground  gave  a  sensation  as  if  there  were  hot  pi|ics 
imder  the  floor.  The  lower  part  of  the  back  also  felt  ver\'  warm  in 
bed,  .IS  if  the  patient  were  lying  on  hot  bottles.  She  also  noted  that 
the  lower  jiart  of  the  trunk  and  lower  extremities  had  ceased  to 
jierspirc. 

Two  or  three  days  after  the  l>eginning  of  the  numbness  she  drew 
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the  attention  of  her  physician,  Dr  Thin,  to  her  condition.  On  his 
first  examination,  Dr  Thin  discovered  a  degree  of  tactile  ansesthesia 
over  the  right  gluteal  region  and  the  upper  part  of  the  thigh.  On 
a  second  e.xamination  made  on  June  12th  by  Dr  Thin  and  myself, 
it  was  found  that  there  was  analgesia  over  the  whole  of  the  right 
lower  extremity  and  of  the  right  half  of  the  trunk  below  the  level  of 
the  herpes.  It  was  stated  also  by  the  patient  that  her  sensibility 
to  temperature  was  defective — that  when  she  put  her  foot  into  very 
hot  water  it  felt  as  if  it  were  cold.  A  careful  examination  showed 
that  this  thermoanesthesia  was  present  on  the  right  side  over  the 
lower  part  of  the  abdomen  and  the  right  lower  extremity,  i.e.  over 
practically  the  same  area  as  that  which  was  analgesic.  Tactile 
sensibility,  except  over  the  area  on  the  buttock  and  upper  part  of 
thigh  already  referred  to,  was  perfect  on  the  right  side.  The 
patient  could  feel  the  ground  under  her  foot  perfectly  well.  She 
was  perfectly  conscious  of  the  position  of  her  limbs,  and  could 
imitate  with  the  left  limb  accurately  any  position  into  which  its 
fellow  on  the  right  might  be  placed.  There  seemed  to  be  no  material 
diminution  of  muscular  power  while  the  patient  was  in  bed,  but 
when  the  attempt  to  walk  was  made  there  was  a  degree  of  weakness 
of  the  right  lower  limb. 

The  deep  reflexes  were  exaggerated  on  the  right  side,  and  the 
plantar  reflexes  were  extensor  on  the  right  side  and  fle.xor  on  the 
left.     There  was  no  affection  of  the  sphincters. 

As  the  patient  was  regarded  as  suffering  from  an  unusual  form 
of  organic  affection  of  the  spinal  cord,  and  as  she  could  not  be 
adequately  nursed  in  her  own  house,  her  removal  to  the  Royal 
Infirmary  was  recommended.  She  was  admitted  to  that  Institution 
five  days  later,  on  the  17th  of  June,  and  the  following  notes  with 
regard  to  her  case  were  made,  with  the  assistance  of  my  Resident 
Physician,  Dr  Hugh  Wilson  : — 

The  family  history  appears  to  be  unimportant.  Father  died 
at  sixty-three  of  some  unknown  cause  ;  mother  at  seventy-three 
of  cancer  in  the  abdomen.  One  brother  is  alive  and  well ;  a  second 
brother  died  of  consumption. 

Patient  suffered  from  measles,  scarlet  fever,  and  smallpox  as 
a  child,  and  from  dry  pleurisy  two  years  ago  ;  otherwise  she  has 
enjoyed  good  health,  has  had  a  comfortable  home,  light  work,  and 
sufficient  food.  She  is  a  particularly  intelligent,  sensible  woman, 
quite  free  from  any  of  the  stigmata  of  hysteria,  and,  apart  from 
a  somewhat   exhausted  look,   evidently  the  result   of  her  recent 
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illness,  she  appears  fairly  healthy.     There  is  no  cyanosis  or  <edema 
anywhere. 

The  cicatrices  of  the  herj>es  form  a  zone  about  4  inches  broail 
round  the  right  side  of  the  trunk  from  the  middle  line  in  front  to 
the  middle  line  jxjsteriorly  over  the  7th  and  8th  intercostal  spaces. 

The  circulator}'  s}*stem  showed  no  abnormality,  except  an  ac- 
centuation of  the  second  sound  of  the  heart  in  the  pulmonary-  area. 
The  pulse-rate  was  80  [)er  minute.  The  pulse  was  regular  in  time 
and  force. 

The  respiratory  s^'stem  was  practically  normal,  with  the  e.xcej' 
tion  of  a  jx)S5ible  slight  rise  of  pitch  in  percussion  of  the  right  a|)ex. 

The  alimentary  system  was  normal. 

The  urine  was  acid,  showed  a  specific  gravity  of  loiS,  and 
contained  no  abnormal  constituents. 

Xenons  System. — Sensory  Fiinclions. — On  the  examination 
of  the  sensorv  s^-stem  it  was  now  noted  that  the  dissociation  symp- 
toms observed  on  the  12th  of  June  were  no  longer  limiteti  to  thi- 
right  lower  half  of  the  trunk  and  right  lower  extremity,  but  had 
affected  the  corres[K»nding  parts  of  the  left  side  in  an  identical 
manner.  Careful  testing  elicited  no  loss  of  tactile  or  muscular 
sense  on  either  side  below  a  line  slightly  above  the  level  of  the 
umbilicus,  with  the  exception  of  a  small  area  over  the  right  gluteal 
region  and  right  upper  jiart  of  the  thigh.  Here  light  touches  wen- 
with  some  difficulty  recognised.  Elsewhere  sensibility  to  touch 
was  acute,  and  its  localisation  accurate.  The  muscular  sense  of 
both  lower  extremities  was  in  no  way  impaired.  Below  the  level 
of  the  imibilicus,  there  was  complete  loss  of  sensibility  to  pain  and 
to  tem]H.Mature,  as  indicated  in  the  accompanying  Figures  i  and  2. 
Between  the  level  of  the  umbilicus  and  that  of  the  lower  lx>rder  of 
the  herjietic  eruption  the  loss  of  pain  and  thennal  sense  was  not 
quite  absolute. 

There  was  a  complete  alisence  of  jierspiration  over  the  lower 
part  of  the  trunk  and  the  lower  extremities.  The  patient  said  that 
when  in  her  usual  health  she  did  not  jx^rspire  readily,  but  her  skm 
was  now  unusually  dry  all  over  this  area. 

The  aluloininal  and  epigastric  reflexes  were  not  elicitc<l  on  either 
side.  The  plantar  reflex  was  extensor  in  character,  with  separation 
of  the  smaller  toes  {signe  d'nenlail  of  Babinski)  on  lx>th  sides. 
There  was  a  marked  increase  of  the  knee-jerks,  Achilles-jerks,  ami 
adductor-jerks  on  Iwth  sides.  Direct  muscular  irritability  was  also 
considerably  increased.     There  was  no  ankle  clonus. 


BY    DR    ALEXANDER    BRUCE 


65 


Vertical  shading  shows  the  area  of 
analgesia  on  12th  June. 


Apart  from  the  feeling  of  pain  on  the  right  side,  due  to  the  herpes, 

there  was  no  girdle  pain  or  feeling  of  constriction  round  the  body. 
Motor  Functions.  —  While 

the   patient   lay   in   bed    the 

strength   of   the  lower  limbs 

seemed  to  be  fairly  equal  on 

both  sides.     It  seemed  some- 
what impaired  as   tested  by 

the    power   of    pushing    and 

drawing  up  the  limb  and  by 

the  movements  at  the  ankles. 

The  patient  could  not  stand 

or     walk     without     support. 

With  support  she  could  walk 

a    few    steps,     then    became 

greatly    exhausted,  and   had 

to  be  put  back  to  bed.     The 

muscles    of   the   lower  limbs 

felt  somewhat  flabby.     There 

was  no  inco-ordination  of    the    movements  of  the  lower  limbs. 

The  circumference  of  each  thigh  was  13!  inches,  that  of  each  calf 

10  inches. 

There  was  no  loss  of  power  in  the  hands  or  arms.     The  biceps, 

triceps,  and  supinator  jerks 
were  equal  on  both  sides,  and 
were  not  exaggerated. 

The  functions  of  the  cranial 
nerves  were  unaltered.  There 
was  no  nystagmus.  The  pupils 
were  equal  and  reacted  to 
light  and  accommodation,  and 
all  the  movements  of  the 
eye-ball  were  normal.  The 
fundus  oculi  on  both  sides 
were  normal.  The  field  of 
vision  was  normal.  There 
was  slight  pain  on  pressure 
above  the  left  eye-brow. 

The  subsequent  history  of 
the  patient    during  the  time 

of  her  stay  in  hospital  showed  a  somewhat  rapid  recovery  from  the 


Fig.  2. — Area  of  anaesthesia  to  heat  and  cold 
on  I2th  June. 
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motor  symptoms,  and  a  more  gradual  and  less  perfect  subsidence 
of  the  sensory  phenomena. 

On  the  iqth  June  rt  was  noted  that  she  began  to  perceive  a 
pin-prick  on  the  dorsum  of  the  right  foot  as  painful,  and  on  the  same 
area  she  could  recognise  a  stimulus  of  very  hot  water  as  such,  but 
could  not  recognise  cold  as  such,  or  detect  a  slight  elevation  of 
temperature.  Above  the  dorsum  of  the  foot  her  sensory  s^Tiiptoms 
remained  unaltered. 

The  general  condition  had  considerably  improved,  but  not 
sufficiently  to  jxirmit  of  her  being  allowed  out  of  bed. 

In  the  evening,  patient  noted  that  for  the  first  time  since  the 
beginning  of  her  illness  her  feet  l^egan  to  perspire.  The  ]ier»piration 
was  copious,  and  made  the  feet  feel  wet  and  cold. 

On  the  20th  of  June  the  analgesia  and  thermoana?sthesia  were 
lost  as  regards  the  dorsum  of  the  foot,  and  slightly  diminished 
between  the  ankle  and  the  knee  of  the  right  leg.  Here  the  jirick 
of  a  pin,  or  a  pin-h,  or  the  application  of  a  test-tul>e  containing  very 
hot  water  caused  a  slight  tingling  sensation  which  could  not  l>e 
further  differentiated. 

On  being  allowed  to  get  out  of  bed.  jiatient  could  walk  a  few 
stepw  with  support,  but  felt  very  insecure  and  lx?camc  readily 
exhausted. 

On  the  following  day  painful  and  thermal  stimuli  were  readily 
recognised  as  such  over  the  lower  part  of  the  light  leg,  and  slightly 
over  a  corresponding  area  in  the  left  leg. 

On  the  23rd  of  June  an  area  extending  forwards  from  the  sjiinal 
column  posteriorly  for  about  four  inches  along  the  oth.  loth,  ami 
nth  ribs  on  the  left  side  was  noted  to  Ix;  red  and  <idematous, 
slightly  raised  above  the  surface,  and  very  tender  to  pressure. 
The  colour  over  the  area  was  fairly  uniform,  was  not  accompanied 
by  vesiculation,  and  i^artly  disap]x\-»red  on  pressure. 

Pain. — A  pin-prick  was  felt  sharply  Ix-low  the  knee  on  the  right 
side,  and  faintly  over  the  right  thigh  as  high  as  Poupart's  ligament. 
Over  the  lower  alxlomen,  Ix'lwecn  the  level  of  the  umbilicus  and 
Poupart's  ligament,  pain  was  not  jx'rceived  on  cither  side,  and 
there  was  complete  analgesia  on  the  left  lower  extremity  as  far  down 
as  a  level  slightly  lielow  the  knee.  There  was  a  nanow  zone  of 
hyperalgesia  alxjve  the  level  of  the  umbilicus. 

Temperature. — Below  Ixith  knees,  but  csjKcially  on  the  right 
side,  differences  of  tem}Krature  could  l>e  rccogni.sed  fairly  well. 
On  the  thighs,  and  on  the  lower  part  of  the  abdomen  to  a  level 
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of  about  one  inch  higher  than  the  upper  limit  of  the  analgesic  area, 
heat  was  not  recognised  from  cold.  This  level  corresponded  to 
a  line  drawn  between  the  anterior  extremities  of  the  gth  ribs. 
Above  this  line  a  hot  test-tube  applied  over  the  zone  of  the  herpes 
caused  both  pain  and  a  sense  of  heat. 

Tactile  Sensibility  was  quite  normal,  the  area  of  partial 
anaesthesia  on  the  right  side  having  now  disappeared. 

Vaso-motor  Symptoms. — A  slightly  heated  test-tube  caused 
ready  and  persistent  flushing  of  the  skin  over  the  lower  part  of 
the  abdomen  on  both  sides. 

Motor  Functions. — Patient  could  now  walk  without  support, 
taking  short  steps,  evidently  from  dread  of  falling.  There  was  no 
ataxia,  and  the  muscular  sense  was  quite  normal. 

During  the  following  month  the  motor  power  in  the  lower 
limbs  gradually  improved,  and  does  not  call  for  special  remark 
until  about  the  beginning  of  August,  when  it  was  noted  that  the 
plantar  reflexes  had  become  definitely  flexor  in  character.  From 
this  date  up  to  the  present  time  they  have  remained  so.  At  no 
subsequent  examination  has  any  extensor  response  ever  been 
elicited.  The  deep  reflexes  remained  active,  though  not  to  the 
same  degree  as  at  first. 

As  regards  the  sensory  functions,  the  tactile  and  muscular 
senses  have  remained  throughout,  and  are  at  present  (23rd 
November)  absolutely  normal. 

The  further  history  of  the  analgesic  and  thermoana^sthetic  areas 
is  as  follows  : — 

The  analgesic  zone  gradually  contracted  from  below  upwards. 
On  the  3rd  of  July  it  was  limited  to  an  area  from  about  one  inch 
above  the  umbilicus  to  the  level  of  the  lower  part  of  the  abdomen. 
This  area  of  analgesia  remained  more  or  less  constant  until  she  left 
hospital  on  the  5th  of  September.  By  the  23rd  of  November  the 
area  of  complete  analgesia  had  entirely  disappeared. 

During  July  and  August  the  thigh  and  upper  part  of  the  leg 
showed  somewhat  varying  degrees  of  sensibihty  to  pain.  Occasion- 
ally when  the  patient  was  tired  during  the  examination  the  sensi- 
bility was  found  to  be  again  lost,  but  the  condition  most  frequently 
present  was  a  diminution  of  the  acuteness  of  recognising  a  pin- 
prick as  painful.  That  condition  in  indicated  in  Fig.  3  (dotted 
vertical  lines.) 

At  present  (23rd  November)  the  analgesia  has  entirely  gone,  but 
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the  prick  of  a  pin  is  not  so  acutely  felt  o\er  the  thighs  and  the  lower 

part  of  the  abdomen  as 
elsewhere.  As  the  analgesia 
diminished  it  was  noted  that 
stroking  with  a  brush  caused 
intense  hyperasthesia.  This 
phenomenon  gradually  dis- 
appeared. 

Tcmpcralurc. — The  jiercejv 
lion  of  differences  of  tempera- 
ture was  somewhat  irreguhirl\ 
regained.  The  area  of  themio- 
ana^thesia  contracted  from 
l)elow  upwards.  Cold  was 
recognised  as  such  liefore  heat. 
By  the  9th  of  August  the 
zone  of  complete  thenno- 
anjesthesia  was  liniitetl  to  an 

area  extending  from  the  9th  rib  to  the  level  of  the  crest  of  the 

ihum.     Below  this  a  very  hot  test-tube  caused  pain  and  pricklini; 

as  well  as  a  sensation  of  heat. 


Fig.  3. — Vertical  lines  show  area  of  analgesia 
found  on  31st  Augu.st.  Wriical  dotlcri 
lines  show  area  of  blunted  p.iin  sensibility. 
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which    was    only  recognised 
after  some  delay  (Fig.  4). 

On  the  23rd  of  Augtist  it 
was  noted  that  apjilication  of 
a  cold  test-tube  applied  to 
any  part  of  the  area  which 
was  primarily  thermoanres- 
thetic  caused  a  painful  prick- 
ling sensation.  On  several 
occasions  it  was  noted  that 
there  was  an  exaggerated 
sensibihty  to  heat,  cold,  and 
to  pin-pricks  alwve  the  level 
of  the  herixss,  but  these  ex- 
aggerations were  very  fugitive, 
and  have  now  alisolutely 
disap|icarcd.  *' 

Statusi  prtrsma. —  Patient 
has  entirely  recovered  her  ix)wcr  of  walking.     The  epigastric  and 
abdominal  rcfle.xes  have  returned.     The  plantar  reflexes  are  both 


-OWiquc  lines  »how  «rr.i  ovrt  which 


BY    DR    ALEXANDER    BRUCE  69 

flexor.  The  knee-jerks  are  somewhat  active  ;  the  Achilles-jerk  is 
present  and  active.  There  is  no  ankle  clonus.  There  is  no  area 
of  complete  analgesia,  although  there  is  some  diminution  of  the 
acuteness  of  pain-perception  over  the  thighs  and  the  lower  part  of 
the  abdomen.  There  is  slight  confusion  between  the  hot  and 
cold  test-tubes,  but  after  a  slight  delay  they  can  generally  be 
accurately  perceived  e.xcept  on  the  back  of  the  left  foot,  where  the 
cold  tube  is  called  hot  and  produces  a  painful  stimulus  A  very  warm 
test-tube  is  well  recognised  as  such,  and  also  produces  a  painful 
cutting  sensation. 

Patient  suffers  greatly  from  troublesome  parjesthesise ;  the 
thighs  constantly  feel  as  if  burning,  and  the  feet  and  lower  parts 
of  the  legs  as  if  encased  in  ice. 

The  general  health  is  now  very  good. 


COMMENT.\RY 

When  the  patient  was  examined  on  the  12th  of  June  by  Dr 
Thin  and  myself  the  following  symptoms  were  present  and  had 
to  be  accounted  for  : — 

(i)  Muscular  weakness  of  the  right  lower  limb  ; 

(2)  Exaggeration  of  the  deep  reflexes  ; 

(3)  Extensor  plantar  reflex  ; 

(4)  Loss  of  pain  sense  in  the  right  lower  limb  and  lower  part 

of  the  right  side  of  the  trunk  ; 

(5)  Loss  of  thermal  sense  in  the  same  region  ; 

(6)  Conservation  of  muscular  sense  ;   and 

(7)  Conservation   of  tactile   sense   in   the   same   region    (with 

the  exception   of   a  slight   area   of  anaesthesia   over   the 
buttock  and  thigh). 

The  motor  symptoms  were  of  such  a  nature  as  to  postulate 
the  existence  of  an  organic  lesion  as  distinct  from  a  mere  functional 
disturbance,  and  to  point  to  a  lesion,  moreover,  involving  some  part 
of  the  upper  motor  neurones. 

The  sensory  phenomena  were  practically  identical  with  the 
dissociation  symptoms  so  often  found  in  syringomyelia,  and  pointed 
to  a  lesion  of  the  base  of  the  posterior  horn. 

The  fact  that  the  motor  and  sensory  phenomena  were  on  the 
same  side  of  the  cord  and  not  on  opposite  sides,  as  in  the  Brown- 
Sequard  syndrome,  indicated  that  the  path  for  the  conduction  cf 
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thermal  and  painful  stimuli  was  involved  before  it  had  crossed  to 

the  opposite  side  of  the  cord,  and  further  that  the  path  from  the 

opposite  side  was  not  involved. 

The  lesions  in  sjTingomyelia  indicate 
that  the  loss  of  the  conduction  of  painful 
and  thermal  stimuli  with  the  conser\ation 
of  the  tactile  and  muscular  sense  dcjjends 
upon  a  lesion  at  the  base  or  in  the  sub- 
stance of  the  posterior  horn.  A  lesion, 
therefore,  occurring  in  that  situation  would 
produce  the  sensory  sj-mptoms  above  noted. 

Fig.  5  —Degenerated   fibres        The  difficulty  now  arose  of   finding  a 
of  (he  pyramidal  tract  ex       j„^  ^^  ^.j^j^^  the  pvramidal  tract  could  l>e 

tending   into  the  base   of     .  •  ,        ■  .        • 

the  posterior  corniu.  Simultaneously  involved.  It  is  usually 
(Sutherland  Simpson  and  supjx)scd  that  thc  pyramidal  tract  tenni- 
'°  ''■'  nates  by  sending  its  fibres  directly  for\vards 

and    inwards    towards    the    cells    in    the    anterior    comua.    but 

recent  researches,  in  particular    by  Dr   Sutherland  Simi>son  and 

Dr  Jolly  (i)  in  Professor  Schafer's  lalwra- 

tory   in   the    University    of    Edinburt;li. 

demonstrate  that,  in  the  monkey  at  any  ^• 

rate,  this  is  not  the  case,  but  that  in  the 

cer\'ical,  thoracic,  and  lumbar  regions  the 

fibres    pass    from    the   pjxamidal    tract 

directly  inwards  to  the  outer  half  of  the 

base  of  the  jx)sterior  cornua.  Thc  ac- 
companying illustration  (Fig.  5), published 

with  the  consent  of  the  authors  of  the 

paper   and   the  Council    cf    the    Royal 

Society,   Edinburgh,   demonstrates    this 

fact  very  clearly.     It  will  Ik:  obvious  that 

a  lesion  involving  thc  base  of  the  ptisterior  •■""•  <^.-l>>Agram  to  »ho»  the 

,        ^  •    .  1         1  \-aKttlAr  supply  of  the  ba*c 

comua  in  the  area  containing  the  de- 
generated fibres  would  produce  both  the 
sensory  and  the  motor  symptoms  alx)\e 
mentioned.  It  will  l>e  noted  also  that 
such  a  lesion  would  almost  certainly 
involve  part  at  least  of  the  intcrmcdio- 
latcral  tract,  and  Ix;  resixmsible  for  thc  interference  with  the  sweat 
secretion  present  at  the  l>eginning  of  the  illness. 

The  lesion,  from  its  gradual  onset  and  limitatit>n.  was  probably 


of  thr  poMmirt  horn.  (Suther- 
l.ind  SimpMjn  and  Jolljr.l 
CirvuUr  arc.i  indicate!  »ite 
where  .1  lesion  might  affect 
simultaneously  the  pyramidal 
tract  and  thc  centres  for  pain 
and  temperature  senses. 
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of  vascular  origin,  either  thrombotic  or  inflammatory,  arising  in 
connection  either  with  the  postero-lateral  or  the  posterior  cornual 
arteries,  or  perhaps  the  mid-cornual  branch  of  the  central  artery. 
Such  a  lesion  causing  a  pressure  upon  and  disturbance  of  function 
of  the  tenninal  iibres  of  the  pyramidal  tract,  the  cells  involved  in 
thermal  and  painful  conduction,  and  those  of  the  intermedio-lateral 
tract  associated  with  the  function  of  sweating  and  of  vaso-motor 
control,  would  explain  the  symptoms  completely  (Fig.  6). 

The  subsequent  extension  to  the  other  side  could  only  be  attri- 
buted   to    the    occurrence    of    a 
similar  lesion  on  the  opposite  side 
of  the  cord. 

So  much  attention  has  been 
paid  to  the  symptomatology  of 
the  vascular  lesions  of  the  anterior 
cornua  that  the  explanation  of 
affections  of  the  posterior  and 
lateral  cornua  have  been  largely 
overlooked.  In  a  communication 
by  Dr   Harvey  Pirie  and  myself 

(2)  in  the  Review  of  Neurology 
and  Psychiatry  at  the  beginning 
of  this  year,  attention  was  drawn 
to  the  association  of  the  inter- 
medio-lateral tract  in  the  dorso- 
lumbar  region  with  the  function  of 
sweating  in  the  lower  extremities. 
Since  the  patient  was  first  seen 
and  the  diagnosis  made,  an  inter- 
esting paper  has  been  published  by  Andre-Thomas  and  Laminiere 

(3)  in  which  vascular  congestion,  haemorrhagic  foci,  and  disturbance 
of  the  grey  matter  on  the  side  of  a  herpetic  eruption  and  in  the 
region  of  the  lateral  horn  are  described  and  figur'id.  I  have 
taken  the  liberty  of  reproducing  one  of  their  figures  (F'g.  7),  which 
shows  the  occurrence  and  site  of  such  a  hemorrhage,  and  it  will  at 
once  be  seen  that  were  such  a  haemorrhage  to  extend  downwards 
into  the  lower  dorsal  and  lumbar  region  it  would  account  exactly 
for  the  symptoms  of  the  disease. 

The  varying  degrees  of  recovery  of  each  function  would  depend 
upon  the  greater  or  less  destructive  action  on  the  part  of  the  original 
lesion. 


Fig.  7. — (Borrowed  from  Andr^-Thomas 
andLaminifere. )  Shows  hemorrhage 
at  the  base  of  the  posterior  horn  ex- 
tending into  the  lateral  horn. 
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Whether  or  not  the  view  taken  as  regards  the  nature  of  the 
lesion  be  correct,  the  case  is  of  interest  as  showing  that  herpes 
zoster  is  a  condition  which  may  leave  effects  more  extensive  than 
those  due  to  the  spinal  ganglion  in  which  the  lesion  originally 
occurred  ;  and  it  will  probably  be  found,  on  further  investigation, 
that  pathological  changes  are  confined  not  merely  to  the  jiosterior 
root-ganglion  and  to  degenerations  in  the  peripheral  and  sensory 
nerves  consecutive  to  its  destruction,  as  has  been  so  well  shown 
by  Dc^jerine  and  Andre-Thomas  (4),  but  that  there  are  not  in- 
frequently widespread  lesions  within  the  cord  itself. 
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Meeting  III.-  December  18,  1907 

I)k  jANtK>   KllCHli:,  Praideiil,  in  the  Chitir 

1.  E.siiiBiTiox  OF  Patients 

This  was  a  Clinical  Meeting  held  in  the  Royal  Infirmary. 

t.  Dr  .McMindcr  Bruce  exhibited  the  following  cases  : — 

((»)  Syringomyelia  of  the  spasmodic  type,  involving  the  left 
upj)er  extremity. 

(6)  A  hemiatrophy  of  the  left  half  of  the  tongue,  associated 
with  lateral  and  rotatory  nystagmus  more  marked  on  lookinK  to 
the  left  side. 

(f)  A  case  of  myasthenia  gravis. 

((/)  An  amyotrophic  lateral  sclerosis  Ix-ginning  somewhat  acutely 
with  hemiplegic  sym]>toms  and  progressing  rapidly. 

(<t)  An  aneurism  of  the  left  internal  carotid  artery  with  nipture 
"into  the  cavernous  sinus. 

(/)  K  unilateral  exophthalmos  involving  the  right  eye,  assoriatcd 
with  tremors  in  the  riijht  .irm  and  he.  slifiht  swillinc  of  tin   rii;ht 
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side  of  the  face  and  neck,  free  secretion  of  tears  and  sweat  on  the 
corresponding  side,  and  great  emotional  disturbance,  subsequent 
to  double  oophorectomy. 

(g)  Case  of  neuritis  of  the  left  median  nerve  with  tactile  anes- 
thesia and  hyperalgesia  over  the  distribution  of  the  median  nerve, 
tenderness  to  pressure  along  all  the  nerves  of  the  arm,  the  brachial 
plexus  and  the  cervical  plexus,  as  well  as  the  second  and  third  dorsal 
nerves  ;  a  considerable  degree  of  atrophy  of  the  muscles  of  the  arm 
and  shoulder,  with  exaggeration  of  deep  reflexes,  but  without 
altered  reaction  to  electrical  stimulation. 

2.  Projessor  Chiene,  C.B.,  described — 

(a)  A  patient,  to  show  the  result  of  an  operation  for  lengthening 
the  sterno-mastoid  muscle  in  a  case  of  congenital  wry-neck.  He 
did  not  bring  the  patient  before  them  because  the  child  was 
suffering  from  a  very  acute  inflammation  of  the  middle  ear  on 
the  opposite  side  from  the  shortened  muscle.  The  affected  muscle 
was  two  inches  shorter  than  the  muscle  on  the  sound  side.  He 
reflected  a  flap  of  skin  from  the  squamous  portion  of  the  temporal 
bone ;  he  then  stripped  off  a  rounded  flap  of  periosteum  from  the 
mastoid  process.  The  apex  of  the  flap  was  two  inches  from  the 
apex  of  the  mastoid,  the  muscular  attachment  was  also  separated, 
and  the  apex  of  the  periosteal  flap  was  stitched  to  the  apex  of  the 
mastoid  process.  The  skin  flap  was  then  replaced.  The  muscle 
was  thus  lengthened,  and  the  scar,  being  under  the  hair,  will  be 
invisible.     The  child  can  now  move  his  head  in  every  direction. 

[b)  He  exhibited  a  case  of  loose  body  in  the  elbow  joint,  causing 
locking,  and  preventing  the  patient  following  his  work  as  a  joiner. 
A  flap  of  skin  was  turned  down  from  the  lower  third  of  the  upper 
arm,  the  triceps  was  split,  and  free  access  obtained  to  the  joint. 
The  loose  body  was  removed.  A  couple  of  catgut  stitches 
brought  together  the  edges  of  the  split  triceps,  and  the  skin  flap 
replaced.  The  movements  of  the  joint  are  now  perfect.  It 
was  suggested  that  a  similar  operation  might  be  adopted  in 
excision  of  the  elbow-joint.  It  is  interesting  to  note  that  there 
has  not  been,  since  May  1905,  a  case  of  disease  of  the  elbow-joint 
requiring  excision.  Why  is  tubercular  disease  of  this  joint  so  rare 
nowadays  ? 

3.  Mr  F.  M.  Caird  exhibited — 

(i)  A  series  of  patients  who  had  been  subjected  to  pyloro-g.\s- 


74  EXIIIIUTIOX    OF    PATIENTS 

TRECTOMY     FOR    COLUMNAR    AND     ADENO-CARCINOMA.        The    caseS 

presented  the  usual  clinical  features  in  varying  degree.  Free 
hydrochloric  acid  failed  in  the  test  meals.  According  to  the  amount 
of  the  gastric  organs  removed  it  was  possible  to  effect  a  direct  im- 
plantation of  the  duodenum  into  the  gastric  sac  (Kocher's  method), 
or,  closing  both  the  divided  stomach  and  the  duodenum,  to  effect 
intestinal  union  by  a  gastro-jejunostomy  (Billroth's  second  method). 
The  patients  are  at  present  all  in  good  health. 

(a)  William  M.,  aged  48.  Well  marked  family  history  of  car- 
cinoma.    0]x;rafion,  19th  Nov.  1907.     Billroth's  method. 

(b)  John  B.,  aged  33.     i6th  Nov.  1907.     Billroth. 

(c)  Mrs  R.,  aged  66.     ist  Nov.  1907.     Kocher's  method. 

(d)  Mrs  C,  aged  50.     31st  Oct.  1906.     Billroth. 

(c)  Mrs  C.  K.,  aged  43.     29th  Sept.  1906.     Billroth. 

{/)  Robt.  E.,  aged  56.     i6th  March  1901.     Billroth. 

(g)  Donald  M'L.,  aged  32.     28th  Aug.  1899.     End  to  end. 

(A)  John  M'L.,  aged  62.  Well  marked  family  history  of  car- 
cinoma.    4th  Aug.  1896.     Kocher. 

Drawings  and  preparations  of  the  ]>arts  removed  wore  also 
shown — 

(2)  Operation  for  idiopathic  dilatation  of  the  colon  with 

OBSTRUCTION. 

Mrs  H.  W.,  aged  38,  was  admitted  suffering  from  chronic 
OBSTRUCTION  BECOMING  ACUTE.  The  alxiomcn  was  markedly 
distended  with  dilated  coils  of  intestine,  and  the  diagnosis  of  a 
probable  annular  sigmoid  stricture  was  made.  Operation,  12th 
July  1907.  A  large  hyiwrtrophied  dilated  colon  was  found,  rather 
kinked,  in  the  ]>ouch  of  Douglas.  There  was  no  stricturi'.  An 
inguinal  colostomy  was  formed  to  relieve  the  obstruction  and  fix 
the  colon.  Thi;  artificial  anus  was  then  dealt  with  on  Sept.  14th. 
by  forming  an  intra|)critoneal  lateral  anastomosis,  and  ;i.s  this  still 
left  a  fcvcal  fistula  which  refused  to  close,  the  outlying  knuckle 
of  bowel  was  removed  uufler  cocaine,  Dec.  3rd.  The  result  Ls  cure 
of  the  condition. 

(3)  Ojx>ration  for  acute  pancreatitis. 

Mrs  G.,  aged  27.  who  had  for  five  or  si.\  months  symptoms  01 
GASTRIC  TROUBLE,  was  admitted  five  da\"s  after  a  severe  attack 
of  sudden  epigastric  j)ain.  For  four  daj's  there  had  Iven  vomiting, 
and  for  three  da\-s  no  passage  of  flatus.  She  had  rapid,  catchy, 
painful  respirations,  but  the  general  symptoms  were  not  so  distinct 
and   pronounced  as  usually   found   in   cases  of  |->erforated  gastric 
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ulcer.  Pulse  144 ;  temperature  99 ;  leucocytosis,  30,000.  A 
diagnosis  of  possible  acute  pancreatitis  was  made.  Operation, 
2 1st  Nov.  1907.  Mesial  laparotomy  revealed  a  peritoneal  cavity 
filled  with  blood-stained  fluid,  and  the  omentum  showed 
well-marked  fat  necrosis,  chiefly  on  its  under  aspect.  The 
lesser  omentum  was  lacerated,  and  a  swollen,  tense  pancreas  was 
seen,  with  two  large,  greyish-green  areas.  The  pancreas  was  incised 
and  drained  with  iodoform  gauze  and  tube.  The  bile-ducts  were 
normal.  The  gall-bladder  was  pulled  to  the  mid-line  and  sutured 
to  the  peritoneum.  On  opening  it  dark  tarry  bile  escaped,  and 
numerous  small,  irregular,  rounded  gallstones.  An  incision  was 
made  above  the  pubes,  two  Keith's  tubes  were  carried  into  the 
pouch  of  Douglas,  and  the  peritoneal  cavity  well  washed  out  with 
saline  solution.  The  abdomen  was  then  closed.  The  patient  made 
a  good  recovery.  Dr  Chalmers  Watson  found  Cammidge's  test 
well  marked  on  examining  the  urine. 

4.  Dr  R.  W.  Philip  exhibited— 

A  series  of  cases,  illustrative  of  the  value  of  tuberculin  as  a 
diagnostic.  He  recalled  the  fact  that  tuberculin  had  for  many 
years  been  used  subcutaneously  from  this  point  of  view.  He  had 
used  it  regularly  since  its  first  introduction,  and  had  found  it  of 
considerable  value  in  doubtful  cases,  and  it  had  in  no  single  instance 
led  to  accident.  Still  it  remained  open  to  a  certain  objection  in 
this  sense,  that,  by  the  introduction  of  tuberculin  into  the  circula- 
tion, a  more  general  reaction  was  initiated  than  was  actually 
necessary.  The  recently  introduced  cutaneous  and  ophthalmic 
methods  obviated  this  objection.  A  definite  and  visible  local 
reaction  followed  without  any  apparent  general  disturbance. 
The  tests  were  especially  serviceable  in  the  case  of  young  children, 
where  frequently  symptoms  and  physical  signs  were  obscure.  The 
tests  were  also  serviceable  as  corroborative  proofs  where  the  tubercle 
bacillus  was  not  determinable  in  any  discharge,  or  where  no  discharge 
was  available. 

The  cutaneous  method,  proposed  by  Von  Pirquet,  consisted 
in  the  application  to  a  finely  scratched  area  of  skin  of  a  drop  of  a 
solution  of  tuberculin  (Old  Tuberculin  (5  p.c),  Acid  CarboL,  ij  25 
parts.  Normal  Saline  Solution,  50  parts).  Within  twenty-four 
hours,  a  small  red  projection  appeared  at  the  site  of  inoculation. 
During  the  following  day,  some  infiltration  was  apparent,  and  a 
more   or  less   definite   papule   resulted.     The   colour  was   at   first 
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vividly  red,  tending  to  lade  in  the  course  of  a  lew  da\-s.  The 
infiltration  disappeared ;  the  patch  might  desquamate  slightly. 
Thereafter  some  pigmentation  remained  for  weeks.  Occasionally 
the  exudation  was  more  marked,  the  skin  lieing  raised  in  wheal- 
like  fashion.  Sometimes  a  more  vesicular  form  occurred.  The 
reaction  was  occasionally  delayed.  Six  cases  were  presented, 
showing  the  typical  reaction  at  different  stages,  three  or  four  in- 
oculations ha\ing  been  made  in  the  same  individual  at  intervals. 
The  cases  included  three  of  jjulmonary  tulxjrculosis,  in  which  T.B. 
could  not  be  discovered  in  the  discharge,  a  case  of  oliscure 
abdominal  tumour,  which  had  been  supposed  tuberculous,  a  case 
of  peritonitis,  and  a  case  of  mitral  stenosis  and  regurgitation  with 
adherent  pericardium  and  jiulsating  liver,  in  which  a  history  of 
pleurisy  some  years  ago  and  one  or  two  slight  pln-sical  signs  raised 
suspicion  of  tuberculosis. 

The  ophthalmic  method,  proposed  by  Calmette,  consisted  in 
the  application  to  the  conjunctiva  of  a  drop  of  dilute  tuberculin. 
(Five  milligrammes  dried  tul)erculin,  precipitated  by  alcohol  in 
ten  drops  of  sterilised  water,  or  normal  saline  solution).  In  a 
tuberculous  subject,  a  local  reaction  occurred  in  from  three  to  six 
hours  after  instillation.  The  eye  became  red.  The  conjunctiva, 
especially  the  jialpebral  conjunctiva,  was  congested,  and  there 
was  frequently  some  trace  of  oedema.  Tiie  lachrk'nial  caruncle 
liecame  swollen.  Sometimes  a  certain  amount  of  fibrinous  exuda- 
tion ajuicared.  There  was  little  or  no  subjective  disturbance,  and 
the  reaction  gradually  disapix-ared  in  the  course  of  a  week.  Occa- 
sionally the  reaction  was  delayed  until  cigiUecn  to  forty-eight  hours 
after  inoculation.  Four  cases  were  shown  with  tyjiical  reaction, 
including  one  of  tuberculous  jjeritonitis,  one  of  cardiac  db^ease, 
one  of  chorea,  where,  apart  from  the  delicate  asjiect  of  the  child, 
there  was  no  ai)i)arcnt  history  or  symptoms  jwinting  to  tulicrculosis, 
save  a  few  slightly  enlarged  glands  in  the  supra-ilavirnlar  triangle, 
and  one  case  of  pulmonary  tuln^rculosis  in  a  young  child,  in  whom 
symptoms  and  |>hysical  signs  were  relatively  slight,  and.  although 
exjiectoration  was  present,  no  T.H.  was  determinable.  In  con- 
tr.-ist  with  these  cases  showing  ixjsitivc  reaction,  two  delicate-looking 
children  were  shown,  (i)  a  rachitic  lx)y.  with  extra  large  alxlomen. 
suggesting  the  |Kissibility  of  tuliorculous  ix-ritonitLs.  and  {2)  a  young 
boy,  subject  to  recurrent  convulsions  of  the  Mi:ht  arm,  in  whom  the 
]X)Ssibilityofcerebral  tulierculosishadsugcestcd  itself.  In  neither  case 
had  rci^ated  use  of  the  tulierrulin  solution  produced  any  reaction. 
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Dr  Philip  quoted  his  own  and  other  statistics  to  show  that  both 
tests  were  serviceable.  A  positive  reaction  occurred  in  about  95 
per  cent,  of  all  cases,  which,  on  other  grounds,  seemed  likely  to  be 
tuberculous.  In  75  to  80  per  cent,  of  cases  in  which  tuberculosis 
might  be  suspected,  but  in  which  no  definite  evidence  was  present, 
the  reaction  was  positive,  this  group  including  a  number  of  interesting 
cases,  such  as  those  of  chorea  and  pericarditis,  shown  this  afternoon. 
Curiously  enough,  both  reactions  sometimes  failed  to  appear  in 
undoubted  cases  of  far-advanced  tuberculosis,  e.g.,  pulmonary, 
meningeal,  etc.  This  was  in  remarkable  correspondence  with  what 
had  been  observed  previously  after  subcutaneous  injection  of 
tuberculin. 

5.  Mr  Alexis  Thomson  exhibited  the  following  cases  , — 

{(i)  A  patient,  aged  53,  operated  upon  for  acute  intussuscep- 
tion CONFINED  TO  THE  SMALL  INTESTINE,  and  which  being  irreducible, 
the  entire  segment  of  gut  involved,  including  the  sheath,  had  to  be 
resected.     The  preparation  was  shown  at  the  meeting. 

(6)  A  patient,  aged  29,  who  had  sustained  a  gunshot  injury  of  the 
upper  arm  six  months  before  he  came  under  observation,  with 
smashing  of  the  humerus  and  tearing  of  the  musculo-spiral  nerve. 
An  operation  was  performed  for  un-united  fracture  of  the  humerus, 
when  it  was  found  that  the  extent  of  destruction  of  the  nerve 
rendered  suture  impossible.  The  distal  end  was  therefore  inserted 
into  the  median  nerve  below  the  elbow. 

When  shown  to  the  Society  six  months  after  this  operation, 
although  he  was  able  to  use  the  arm  at  his  work  as  a  joiner,  there 
still  existed  an  amount  of  drop-wrist,  for  which  Mr  Thomson  pro- 
posed to  perform  another  operation,  anastomosing  the  upper  end 
of  the  musculo-spiral  nerve  with  the  median  at  a  higher  level. 

(c)  The  preparation  from  a  patient,  aged  69,  after  a  radical 
operation  for  carcinoma  of  the  c^cum  performed  in  two  stages. 
The  patient  was  so  very  feeble  that  an  operation  in  one  stage  was 
not  deemed  justifiable.  The  result  was  that  she  made  an  excellent 
recovery. 

A  new  pattern  of  enterotribe  was  also  shown,  which  was  of 
great  service  in  shortening  and  simplifying  operations  on  the  in- 
testines in  which  the  bowel  was  to  be  occluded  as  well  as  divided. 

6.  Mr  W.  /.  Stuart  exhibited  for  Mr  Hodsdon — 

(a)  A  case  of  hydatid  of  the  kidney  which  has  been  success- 
fully treated  by  incision  and  drainage.     Before  the  operation,  the 
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blood  gave   an  eosini)hibia   of   13    jx^r  cent.,  which  fell  after  the 
of)eration  to  4  per  cent. 

{b)  A  case  of  contraction  of  the  palmar  fascia  trcited  by 
the  injection  of  fibrolv'sin.  The  patient,  a  tinsmith,  aged  40,  had 
suffered  from  the  condition,  which  began  in  the  middle  and  sub- 
sequently affected  the  ring  finger,  for  twenty  years.  Before  the 
treatment  was  beguri  the  middle  finger  was  flexed  to  less  than  a 
right  angle,  the  ring  finger  to  rather  more.  20  cc.  of  fibrolj-sin  were 
injected  every  fourth  day.  After  twenty  injections  combined  with 
the  use  of  a  posterior  splint  the  fingers  became  straight  and  the 
thickening  in  the  palm  disappeared. 

7.  Mr  E.  Scott  Carmichad  e.xhibited — 

(a)  A  little  girl  aet.  ji  years,  from  whom  four  inches  of  ileum, 
the  cacum,  and  ascending  colon  had  been  removed  for  tubercilois 
STRICTURE,  causing  intestinal  ol)struction  at  the  lower  end  of  ileum. 

The  interest  of  the  case  lay  in  the  early  age  of  the  child  at  the 
time  of  ojieration,  which  was  ])erformed  two  and  a  half  years  ago, 
the  child  being  at  that  time  14  months  old,  extremely  emaciated, 
and  weighing  14  lb.  8  oz. 

The  operation  had  liecn  jierformed  in  two  stages,  a  jireliminary 
ileostomy  being  followed  thirteen  days  sul»cquently  by  secondary 
resection  of  the  bowel.  End  to  end  anastomosis  of  the  ileum  to 
the  transverse  colon  was  done,  the  lumen  of  the  small  intestine 
being  somewhat  greater  than  that  of  the  colon,  necessitating  a 
somewhat  oblique  resection  of  the  latter. 

(b)  A  lx)y,  a;t.  10.  A  Mongolian  idiot  previously  shown  at  the 
Society's  meeting  after  recovery  from  a  i.enerai.ised  strepto- 
coccal PERITONITIS,  was  readmitted  to  hospital  suffering  from 
acute   abdominal   symptoms   two   months   later. 

These  were  chiefly  referred  to  the  ujiix'r  |iart  of  the  alxlomcn  anil 
region  of  the  gall  bladder.  Jaundice  was  present  to  a  considerable 
extent. 

(l|>eration  revealed  an  empyicma  of  the  gall  bladder.  This  was 
drained  with  subsequent  comjilete  recovery. 

The  interest  of  the  case  lay  in  the  fact  that  the  child  had  survived 
two  such  serious  conditions,  and  the  probability  of  the  gall  bladder 
infection  being  secondary  to  the  ])revious  generalised  jK-ritonitis. 
the  spread  of  infection  having  occurred  in  all  probability  through 
the  wall  of  the  gall  bladder  rather  than  by  way  of  the  portal  circula- 
tion and  the  bile. 
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(c)  A  girl,  ^et.  6,  after  compound  fracture  of  the  skull 
followed  by  hernia  cerebri.  The  child  had  been  kicked  by  a 
horse  while  playing  on  a  field,  and  on  admission  to  hospital  was 
found  to  have  a  compound  fracture  involving  the  squamous  portion 
of  the  temporal  bone,  and  the  anterior  and  lower  part  of  the  parietal 
bone,  with  protrusion  and  severe  laceration  of  brain  substance. 

The  interest  of  the  case  lay  in  the  fact  that  the  child  had  never 
lost  consciousness  and  had  never  had  any  localising  symptoms  of 
'^erebral  irritation.  She  made  an  uninterrupted  recovery,  in  spite  of 
the  formation  of  a  large  hernia  cerebri,  which  had  now  almost 
completely  healed. 

There  was  now  an  opening  in  the  skull  about  the  size  of  a  four- 
shilling  piece. 

(d)  A  boy,  set.  6,  with  chronic  arthritis  of  the  wrist  joint. 
Three  years  previously  a  hsematoma  of  the  thigh  was  incised. 

This  was  followed  afterwards  by  swelling  of  the  right  knee-joint, 
the  left  ankle-joint,  and  the  first  meta-carpo-phalangeal  joint.  These 
swellings  remained  temporarily,  and  then  finally  disappeared.  A 
year  later  swelling  of  the  right  WTist-joint  occurred,  which  has  per- 
sisted, and  resisted  all  treatment,  for  two  years.  At  different  times 
some  of  the  other  joints  had  been  affected  temporarily. 

There  was  no  evidence  of  specific  disease  ;  Calmette's  ophthalmic 
reaction  and  the  opsonic  index  to  tubercle  were  negative.  Bier's 
treatment,  rest,  and  massage,  tried  at  different  times,  had  caused 
no  improvement  in  the  condition. 

There  was  no  enlargement  of  the  spleen,  lymphatic  glands, 
or  changes  in  the  blood. 

E.xploratory  incision  was  made  exposing  the  joint  from  the 
dorsal  aspect  by  a  radio-carpal  incision.  The  articular  cartilages 
of  the  scaphoid  and  semilunar  showed  small  pits  or  erosions,  and 
the  synovial  membrane  was  somewhat  thickened. 

Microscopic  examination  showed  the  condition  to  be  a  chronic 
inflammatory  one  of  non-tuberculous  origin. 

The  pain  had  disappeared  since  the  operation,  and  the  swelling 
had  improved  considerably.  It  was  probably  one  of  those  cases 
of  so-called  chronic  rheumatic  arthritis. 


S.  My  C.  W.  Cathcart  exhibited— 

The  patient  from  whom  he  had  removed  the  right  Gasserian 
ganglion  on  Dec.  5,  1906.     He  had  shown  her  previously  to  the 
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Society '  not  long  after  the  operation,  and  now  that  a  year  had 
elapsed  he  thought  it  well  to  show  her  again.  She  had  remained 
in  good  health  and  had  no  return  of  pain.  Her  right  eye,  however, 
had  become  the  seat  of  panophthalmia  a  few  weeks  after  the  opera- 
tion, and  had  been  removed.  Mr  Cathcart  drew  attention  to  the 
comparative  absence  of  defonnity  on  the  affected  side.  Th<- 
zygomatic  arch  had  been  removed  at  the  operation,  but  this  dim- 
inished rather  than  increased  the  deformity  ;  for  the  atrophy  of 
the  temporal  and  other  muscles  of  mastication  due  to  the  ojieration 
would  have  thrown  the  zygomatic  arch  into  undue  relief  had  it 
remained  in  its  normal  condition. 

9.  Dr  Norman  Walker  exhibited — 

(a)  A  woman  suffering  from  pemphigus  foliaccus.  Marked 
improvement  had  followed  the  use  of  vaccines  prepared  from 
organisms  isolated  from  the  bulhe. 

(b)  A  case  of  tuberculosis  of  the  skin  which  had  improved  aftci 
a  combined  treatment,  consisting  of  the  use  of  small  doses  of  tulx^r- 
culin  at  intervals  of  four  weeks,  the  application  of  X-raj^,  and  the 
constant  inunction  of  oleatc  of  mercury-. 

(c)  A  man,  aged  22,  showing  line  scarring  and  a  patchy  eruption 
over  the  fore-arms.  Although  possibly  lupus  erythematosus,  the 
condition  was  more  probably  a  very  chronic  suiierficial  syphide. 
Potassium  iodide  had  acted  lieneiiciallv. 


II.  Exhibition  of  IxsTRfMEXTS 

Professor  Chiene,  C.B..  exhibited — 

(a)  A  method  of  measuring  the  lower  limbs  in  injury  and  dis- 
ease. Pass  a  string  from  anterior  su|ierior  i>rocess  to  anterior 
spinous  process.  Take  the  mid-point  and  measure  from  that  point 
to  either  internal  malleolus,  at  once  the  difference  in  the  limbs  is 
discovered.  Mr  Mark  Fraser  has  devised  an  instninu'ut  for  the 
purpose,  consisting  of  a  cross  jiiecc  of  metallic  tajie  and  two  pieces 
of  the  same  material— both  graduated  in  inches  with  a  dial  at  the 
mid-|K)int  of  the  transverse  jiiece  of  ta]>e  to  fix  the  exact  angle  of 
the  limbs  ;  another  strip  jiassed  from  the  mid-|x>int  u|)  the  middle 
line  of  the  patient's  body  to  prevent  any  measurement  until  it  Ls  at 
right  angles  to  the  transveiM^  i^rtion.  The  inslnnnent  has  Ikh-u  tested 
in  many  cases  and  found  most  eflicient.  The  late  Mr  John  Duncan 
•  See  vol.  xxvi.  page  59. 
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had  an  instrument  for  measuring  the  angle  in  cases  of  hip-joint 
disease.  He  called  it  the  Galliometer  after  one  of  his  students. 
Professor  Chiene  has  named  the  instrument  recommended  the 
Frasometer,  after  Dr  Mark  Fraser,  the  house  surgeon. 


Int.  Malleolus, 


(b)  A  mouth  guard  which  hangs  free  over  the  mouth  and  nose. 
After  tying  a  piece  of  gauze  over  the  head,  a  piece  of  copper  wire 
twenty  inches  long  is  tied  into  the  knot  below  the  posterior  spinous 
process  ;  it  is  passed  over  the  ears  and  sticks  out  at  either  side  over 
the  malar  bones.  A  piece  of  gauze  is  hung  on  to  the  extremities 
of  the  copper  wire,  and  it  hangs  free  in  front  of  the  nose  and  mouth. 
Professor  Chiene  has  found  it  inconvenient  and  uncomfortable 
to  tie  a  piece  of  gauze  over  the  mouth  and  nose.  By  adoption  of 
the  method  described  there  is  no  choking  sensation. 

(c)  A  spring  to  be  used  in  flat-foot.  It  consists  of  three  pieces 
of  metal  which  are  fitted  to  the  foot ;  the  three  pieces  are  united 
at  their  extremities.  The  result  is  a  most  elastic  bridge  on  which 
both  the  transverse  and  longitudinal  arch  of  the  foot  rest.  The 
spring  supports  both  the  longitudinal  well-known  arch,  but  also 
the  transverse  arch  across  the  heads  of  metatarsal  bones.  The 
third  side  stretches  across  the  transverse  arch,  which  gives  way 
in  Morton's  disease. 
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Meeting  IV.— January  15,  1908 
Dr  James  Ritchie,  PraidenI,  in  the  Chair 

I.  Election  of  Members 

R.  Dods  Brown,  M.D.,  M.R.C.P.Ed..  D.P.H..  Royal  Asylum. 
Edinburgh  ;  Alex.  Waddel  Greenhorn  Clark.  M.B.,  CM.,  24  Braid 
Crescent ;  and  L.  Fourie,  M.B.,  Ch.  B.,  Royal  Sick  Children's  Hos- 
pital, were  elected  Ordinary  Members  of  the  Society. 

II.  Exhibition  of  P.^TIE^'TS 

I.  Dr  Robert  A.  Fleming  exhibited — 

Case  of  SPASTIC  diplegia  of  infantile  origin.  \V.  F.,  a-t.  43. 
The  patient's  birth  was  normal  so  far  as  can  be  elicited,  but  from 
his  earliest  recollection  he  was  affected  as  he  is  to-tlay.  He  ha.^ 
spastic  paralysis  of  both  arms  and  legs,  but  the  left  arm  and  right 
leg  are  most  markedly  involved.  There  arc  athetoid  movements, 
particularly  in  the  left  upper  limb,  although  the  other  ann  and  the 
legs  are  also  affected.  In  the  left  arm  these  movements  are  mostly 
flexor-extensor  in  type,  with  marked  extensor  spasm.  The  move- 
ments became  much  more  pronounced  on  attemj^ting  any  voluntary 
effort,  and  are  also  increased  with  mental  excitement,  but  they  cca.s«- 
entirely  during  sleep.  When  he  tries  to  touch  the  tij)  of  the  nosi- 
with  his  left  forefinger,  or  reaches  out  to  grasp  an  object,  the  move- 
ments become  more  and  more  violent,  almost  resembling  a  defi- 
nite intention  tremor  in  disseminated  sclerosis.  The  right  arm  and 
lower  limbs,  especially  the  right,  show  similar  but  less  pronounced 
movements. 

The  tendon  reflexes  are  exaggerated  in  all  four  limbs,  although 
the  muscular  rigidity  renders  it  difl^cult  to  elicit  thcMU  in  the  loft 
arm  and  right  leg,  and  for  a  similar  reason  patellar  and  ankle  clonus 
are  not  easily  obtained.  Plantar  extension  is  present  in  l>oth  legs, 
but  the  persistent  dorsi-extcnsor  sjvism  of  the  right  great  toe  makes 
it  difficult  to  secure  a  satisfactory  response  unless  much  j>aticncc  is 
exercised.  The  affected  muscles  arc  greatly  hy]X'rtrophied.  and 
the  grip  with  both  hands  is  extremely  good. 

The  patient  keejis  his  left  hand  in  his  trouser  pocket,  as  he  finds 
that  this  device  enables  him  to  control  the  movements  most  satis 
factorily.  His  gait  is  spastic,  with  a  hcmiplcgic  outward  swine  oi 
the  right  foot. 
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The  back  and  neck  muscles  also  show  marked  rigidity,  and  spasm, 
mostly  tonic,  of  the  splenius  capitis,  trapezius,  and  sterno-mastoids 
is  noticeable.  There  is  a  curious  spasm  of  the  platysma  myoides, 
which  becomes  evident  when  he  is  nervous  and  tries  to  speak.  The 
effect  is  to  make  him  stutter,  but  this  is  not  so  pronounced  as 
when  the  patient  was  first  seen  twenty  years  ago.  He  has  not  got 
nystagmus.  The  sensory  functions,  the  superficial  reflexes,  and  the 
muscular  sense  impressions  are  normal.  He  sweats  profusely,  but 
this  is  largely  due  to  the  difficulty  he  experiences  in  overcoming 
the  spasm  and  keeping  the  movements  referred  to  within  check. 
His  organic  reflexes  are  normal.  Co-ordination  is  wonderfully  good  ; 
notwithstanding  the  extent  of  the  movements  of  the  left  arm,  he 
can  with  his  eyes  shut  touch  the  tip  of  his  nose,  although  he  may 
hit  his  nose  several  times  in  the  attempt. 

His  mental  functions  are  unimpaired.  He  is  fond  of  books, 
and  both  reads  a  good  deal  and  remembers  what  he  reads.  Before 
he  left  school  he  was  in  the  sixth  standard.  He  eats  and  sleeps 
well,  but  he  suffers  from  muscular  pains,  varying  in  position,  and  due 
apparently  to  the  excessive  strain  which,  owing  to  his  malady,  the 
muscles  have  to  endure.  He  works  intermittently  as  a  French- 
polisher,  being  able  with  his  right  arm  to  do  some  of  the  coarser 
work,  and  he  has  been  in  his  present  situation,  with  a  somewhat 
indulgent  and  kindly  master,  for  the  past  twenty-five  years. 

There  is  nothing  in  the  family  history  of  importance  excepting 
that  his  father,  who  died  of  bronchitis  at  the  age  of  67,  and  a  brother, 
who  is  38  years  of  age,  both  stammered.  His  mother  is  73,  and  is  a 
delicate  woman  ;  one  sister  died  of  pulmonary  tuberculosis  at  the 
age  of  30,  and  his  only  surviving  sister  is  delicate.  There  is  no  history 
of  any  nervous  affection. 

Dr  Fleming  pointed  out  that  as  the  birth  was  natural,  and  accord- 
ing to  the  mother's  account  the  patient  was  bom  an  apparently 
healthy  baby,  it  was  unlikely  that  the  case  was  one  of  meningeal 
hffimorrhage,  and  that  it  was  probably  a  meningo-encephalitis, 
commencing  in  early  life,  but  with  no  satisfactory  etiological  factor. 
No  childish  ailment  or  accident  could  be  assigned  as  a  starting-point 
of  the  condition. 

2.  Mr  J.  W.  Dowden  exhibited — 

A    patient    after    operation    for    perforated    gastric    ulcer, 

showing  result  of  early  complete  suture  of  the  abdominal  wounds. 

A.  G.,  aged  35,  was  admitted  to  Ward  7  of  the  Royal  Infirmary 
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with  the  sjTnptoms  of  perforated  duodenal  ulcer.  The  history  was 
typical  of  the  complaint,  and  the  latter  part  was  of  interest  from  the 
fact  that  a  physician  was  consulted  some  hours  before  the  ix;rforation 
took  place,  and  instead  of  milk  ordered  a  light  drj-  diet.  Two  hours 
after  a  meal  of  fish  and  toast  the  ulcer  suddenly  {"^rforated.  Tlie 
ojieration  was  carried  out  si.\  hours  later,  when  an  ulcer  on  the 
gastric  side  of  the  pylorus  and  near  its  upjier  border  was  easily  found. 
The  ulcer  was  excised,  and  the  portion  removed  included  a  part 
of  the  anterior  aspect  of  the  pylorus  and  duodenum.  The  oval 
aperture  left  lay  in  the  long  axis  of  the  viscus.  Suturing  was  now 
carried  out,  bringing  the  two  ends  of  the  oval  ajierture  together, 
in  fact  a  gastro-duodenostomy,  converting  the  wound  in  the  trans- 
verse axis  to  a  sutured  one  in  the  vertical  axis.  The  a]x?rture  Ix?- 
tween  the  stomach  and  the  duodenum  was  a  vePi'  satisfactory'  one. 
This  method  of  dealing  with  duotlenal  ulcer  has  proved  useful  also 
in  two  other  cases,  and  is  much  more  rapid  than  gastro-jejunostomy. 
A  drain  was  inserted  above  the  pubes  and  another  to  the  right 
kidney  jjouch,  and  thorough  irrigation  was  carried  out  with  hot 
saline  solution.  Fowler's  jwsition  was  adopted  in  the  after  treat- 
ment and  the  continuous  rectal  injection  of  saline.  Tiiirty  hours 
after  the  ojieration  it  was  found  tliat  some  of  the  stitches  had  given 
way,  allowing  some  coils  of  the  small  intestine  to  escape.  An 
ana^thetic  was  administered  and  the  intestines  replaced,  while  the 
healthy  apj>earance  of  the  abdomen  warranted  the  suturing  up  of 
the  wall  in  its  entirety  with  excellent  results. 

3.  iUr  F.  M.  Ctiird  exhibited — 

(a)  A  patient,  xi.  50,  from  whom  in  October  1907  he  had  rcmoveil 
iialf  the  tongue  for  epithelioma.  The  ojieration  was  rarrie<l  out 
under  local  an.xsthcsia  with  cocaine  and  adrenaline.  The  procedure 
was  painless  and  rendered  easy  by  the  helji  whicii  the  patient  gave  ; 
no  gag  was  required.  Immediately  after  oj^ration  the  patient  sjx)ke 
without  alteration  of  voice  and  swallowed  readily.  Ten  da\-s  there- 
after under  chloroform  an.xsthesia  all  the  connective  and  lymphatic 
tissue  on  the  corresjwnding  side  of  tiic  neck  was  clearetl  away  from 
the  angle  of  the  jaw  to  the  sterno-clavicular  articulation.  No  trace  of 
malignant  ilisease  was  found  on  histological  examination  of  the  tissue. 

The  patient  returned  in  a  few  weeks,  with  a  hard  swelling 
in  the  position  of  the  submaxillary  salivar\-  gland,  which  occa- 
sionally rose  and  fell  but  latterly  remained  as  a  firm  m.-uss.  It  was 
thought  to  be  due  to  a  cirrhosis  of  the  salivary  gland  and  not  at 


EXHIBITION    OF    PATIENTS  85 

all  of  malignant  nature,  which,  however,  it  closely  simulated,  and  the 
case  was  shown  to  elicit  the  opinion  of  those  present  prior  to  re- 
moval of  the  mass. 

The  swelling  has  since  been  removed,  and  was  found  to  be  purely 
cirrhotic  salivary  gland  tissue  without  trace  of  any  epithelioma. 

(b)  A  patient,  male,  who  four  years  ago  suffered  from  acute 
obstruction  due  to  carcinoma  of  the  sigmoid  flexure.  For  this  a 
simple  artificial  anus  sufficed  to  save  life.  A  few  days  later  the 
artificial  anus  and  tumour  were  removed  and  the  integrity  of  the 
colon  restored  by  end-to-end  suture.  Till  recently,  the  patient  had 
enjoyed  perfect  health,  but  he  now  showed  secondary  results 
in  the  lymphatic  glands  throughout  the  abdomen  which  were 
inoperable. 

4.  Dr  Edwin  Bramwell  exhibited — 

A  case  which  he  regarded  as  very  probably  an  instance  of  acute 
POLiEXCEPHALOMYELiTis.  The  patient,  a  boy  aged  9,  had  had 
sixteen  months  previously  an  attack  of  vomiting,  having  up  to  that 
time  been  in  the  best  of  health.  He  continued  to  vomit  at  intervals 
throughout  that  day.  The  following  morning  he  complained  of 
pain  about  the  back  of  the  head  and  neck.  A  fortnight  later  he 
was  admitted  to  the  Children's  Hospital  under  Dr  John  Thomson, 
through  whose  kindness  Dr  Bramwell  had  an  opportunity  of  ex- 
amining the  case. 

The  rigidity  of  the  neck  and  the  occipital  pain,  which  was  aggra- 
vated on  movement,  were  very  suggestive  of  caries  of  the  upper 
cervical  vertebrae.  The  child  left  hospital,  and  extension  was  applied 
for  several  months. 

The  patient  has  now  no  pain,  there  is  no  fixation  of  the  neck, 
although  all  the  movements  of  the  head,  notably  rotation  and 
forsvard  movement,  are  markedly  impaired.  Both  the  trapezii 
and  sternomastoids  are  much  wasted,  and  their  Faradic  excitability 
reduced.  There  is  probably  also  weakness  of  the  deep  muscles  in 
this  region. 

The  right  palpebral  fissure  is  narrower,  and  the  right  pupil 
smaller  than  the  left.  This  is  to  be  explained  by  paralysis  of  the 
right  cervical  sympathetic,  since  the  pupil  on  this  side  does  not 
dilate  either  when  shaded  or  when  cocaine  is  introduced  into  the  eye. 

The  right  side  of  the  tongue  is  atrophic.  The  palate  movement 
is  very  slightly  defective  on  the  right  side. 

Dr  Logan  Turner,  who  examined  the  vocal  cords,  states  that  the 
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movements  are  not  impaired.  The  optic  discs  are  normal,  and 
examination  of  the  other  cranial  ner\'es  reveals  no  evidence  of 
disease.  There  is  no  weakness  of  the  arms  or  legs,  and  no  alteration 
in  the  reflexes.  Calmette's  reaction  was  negative,  as  was  an  X-ray 
examination  of  the  cervical  vertebrje. 

The  points  upon  which  Dr  Bramwell  based  his  opinion  were 
the  acute  onset  with  vomiting,  the  implication  of  certain  cranial 
and  spinal  nerve  nuclei,  the  purely  motor  character  of  the  symptoms, 
and  the  fact  that  during  the  previous  six  months  there  had  l^een 
gradual  though  slight  improvement. 

5.  Mr  Alexis  Thomson  exhibited — 

(a)  A  case  showing  the  result  after  Bier's  osteoj)lastic  amputation 
through  the  middle  of  the  leg,  a  portion  of  the  tibia  being  retained 
in  the  anterior  flap  and  brought  into  contact  with  the  sawn  section 
of  the  shaft.  The  ojieration  was  more  difficult  to  carry  out  than 
an  ordinary  amputation,  but  the  resulting  stump  is  much  stronger 
and  much  better  able  to  bear  pressure. 

(h)  A  boy,  aged  17,  showing  pronounced  deformity  of  the  lower 
limbs  from  spastic  p.\r.\lvsis  following  on  Pott's  disease  in  child- 
hood. There  was  adduction  at  both  hijis  so  that  the  thighs  crossed 
one  another ;  the  knees  were  flexed  to  half  a  right  angle,  and  the 
sole  of  the  foot  looked  directly  outwards  on  Ixith  sides.  The  first 
stage  of  the  treatment  was  illustrated  on  the  one  side  by  division 
of  the  adductors  at  the  hip,  osteotomy  of  the  femur  above  the  lower 
epiphysis,  and  transplantation  of  the  insertions  of  the  semi- 
membranosus and  biceps  into  the  upper  Iwrder  of  the  patella.  The 
knee  was  now  extended,  capable  of  movement,  and  the  spastic 
condition  greatly  relieved.  Further  o]x'rativc  treatment  w.is  to 
be  carried  out  in  stages. 

6.  Through  the  kindness  of  Sir  Thomas  It.isit.  Dr  l  hahners 
Watson  was  enabled  to  exhibit  two  cases  of  chronic  pancreatitis : 
(i)  a  man  wt.  38,  in  which  the  pancreatitis  was  due  to  gall-stones,  the 
presence  of  chronic  inflammation  of  the  gland  lx?ing  confirmed  at 
operation  ;  and  (2)  a  man  xt.  34,  in  which  the  pancreatitis  was 
not  associated  with  gall-stones,  but  due  to  an  infective  inflam- 
mation :>preading  from  the  duodenum. 

III.  E.xmniTioN  of  Specimen 
Mr  /•'.  M.  Caird  exhibited— 

A  si>ecimen  of  carcinoma  of  the  stomach  removed  after 
Bilroth's  second  method. 
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IV.  Original  Communication 

A   HUNDRED  CONSECUTIVE  OPERATIONS   FOR   APPEN- 
DICITIS :    SOME  DEDUCTIONS  THEREFROM 

By  J.  W.  DowDEN,  F.R.C.S., 
Assistant-Surgeon  to  the  Royal  Infirmary 

I 

The  literature  on  the  subject  of  appendicitis  is  enormous.  Among 
the  resaons  for  this — apart  from  the  natural  interest  in  the  affec- 
tion— are  the  various  methods  of  treatment  adopted,  and  the 
diverse  indications  for  operation  which  physicians  and  surgeons 
of  repute  have  put  forward. 

That  the  medical  treatment  in  the  acute  form  of  this  disease 
is  unsatisfactory  can  be  gauged  by  the  fact  that  there  is  no  practi- 
tioner of  experience  who,  in  attendance  on  a  case,  can  feel  certain 
that  he  knows  what  is  taking  place  in  the  right  iliac  fossa,  and  that 
his  treatment  will  result  in  recovery.  All  the  time  he  is  oppressed 
by  the  uneasy  feeling  that  at  any  moment  serious  symptoms  may 
manifest  themselves. 

The  medical  man  is  not  the  only  person  who  is  uneasy  about 
the  treatment  of  this  grave  disease.  The  public,  alarmed  by  the 
many  tragic  occurrences  in  well-known  families,  are  asking  search- 
ing questions,  such  as,  "  If  the  operation  had  been  done  earlier, 
would  the  patient  have  had  a  better  chance  ?  "  and,  "  Is  the  opera- 
tion such  a  very  serious  one,  because  we  have  seen  deaths  announced 
in  the  papers  as  '  following  an  operation  '  for  appendicitis  ?  " 

Some  years  ago,  when  my  experience  was  mainly  confined  to 
assisting  other  surgeons  in  their  operations,  my  interest  was  strongly 
aroused  in  this  most  treacherous  complaint,  and  the  conclusions 
arrived  at  then  were  strongly  expressed  elsewhere.  Strengthened 
now  by  an  experience  of  over  100  consecutive  operations,  my  ad- 
herence to  these  conclusions  is  stronger  than  before. 

It  is  impossible  for  me,  with  the  short  time  at  my  disposal,  to 
enter  into  detail,  and  therefore  my  remarks  will  be  confined  to  the 
main  facts  which  induce  me  to  take  up  a  fixed  and  definite  attitude 
in  the  treatment  of  this  disease,  confining  my  statements  almost 
entirely  to  acute  forms  of  the  complaint. 

The  appendix  is  usually  dependent  on  a  single  artery  for  its 
blood  supply,  and  consequently  unable  to  cope  satisfactorily  with 
the  more  urgent  demands  for  blood  which  severe  inflammation 
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calls  for.  It  is  impossible  to  answer  the  question,  "  What  is  the 
cause  of  appendicitis  ?  "  but  in  so  many  of  my  cases  there  has  been 
an  unclean  condition  of  the  mouth  that  it  cannot  be  ignored  as  a 
jiredisposing  factor.  Frequently  carious  teeth  were  present,  and, 
not  uncommonly,  enlarged  tonsils,  and  more  than  one  observer 
has  noted  the  association  of  tonsillitis  with  appenditicis.  A  septic 
pKjrtal  to  the  alimentary  canal  must  sooner  or  later  produce  a 
greater  amount  of  contamination  throughout  its  whole  length  than 
is  generally  the  case.  As  to  local  factors  in  the  appendix,  which 
predispose  to  inflammation,  the  most  obvious  are  concretions  and 
kinks. 

Sex  as  a  Predisposing  Factor. — In  my  series  of  loo  operations 
82  were  acute  cases,  and  of  these  52  were  males  and  30  females, 
while  the  "  interval  operation  "  was  performed  on  14  males  and  4 
females. 

Age  as  a  Factor. — Of  the  acute  cases,  50  were  attacked  lietwecn 
the  ages  of  16  and  30  inclusive,  i6  were  over  the  age  of  36,  the 
oldest  being  63,  16  were  under  the  age  of  16. 

Previous  attacks,  a  fact  which  is  well  known,  predisjx)se  to  this 
inflammation,  and  in  the  series  before  you  37  had  iiad  one  or  more 
attacks.  In  one  woman  30  years  elapsed  between  her  first  and 
second  attacks.  Deaver,  the  well-known  authority  on  this  subject, 
says  that  75  to  80  per  cent,  have  subsequent  attacks. 

The  pathological  classification  is  very  varied,  but,  clinically,  the 
varieties  may  be  considered  as  acute  or  chronic.  Those  who  have 
been  treated  for  an  attack  can  Ix;  divided  into  those  who  are  cured 
and  those  who  are  not.  Those  who  are  cured  have  had  their  aj)- 
jx-ndices  removed.  Those  who  are  uncured  retain  their  appendices, 
or  have  gone  hence  where  such  things  cease  from  troubling. 

Symptoms  and  Diagnosis. — The  average  case  of  appendicitis 
when  seen  early  exhibits  typical  symptoms,  often  spoken  of  as 
"  cardinal  symptoms."  There  is  a  history  of  pain,  somewhat 
sudden  in  onset,  and  not  infrequently  awakening  the  patient  in 
the  early  morning.  The  pain,  colic-like  in  character,  is  referred 
to  the  region  of  the  umbilicus  or  the  epigastrium,  and  is  generally 
followed  by  vomiting.  It  is  often  on  account  of  these  symptoms 
that  the  treatment  (or  acute  indigestion  is  jirescril^ed.  The  pain 
gradually  shifts  to  the  right  iliac  fossa,  where  it  remains,  continuous 
in  tyjic,  with,  at  times,  exacerbations.  A  varying  degree  of  fever 
is  usually  present.  On  examination  of  the  alxlomen  the  right 
lower  quadrant  moves  imix-rfcctly  with  rcspir.>ti<>"    ml  j^.ilpation 
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in  this  region  elicits  tenderness  and  rigidity,  usually  most  marked 
at  MBurney's  point. 

The  diagnosis  is,  as  a  rule,  easy  when  the  patient  is  seen  early, 
but  when  the  onset  is  very  sudden  and  severe,  or  complications 
have  arisen  by  the  time  the  medical  attendant  is  asked  to  see  the 
case — not  an  uncommon  event — a  definite  conclusion  is  at  times 
impossible,  and  all  that  can  be  determined  is  the  presence  of  some 
serious  abdominal  condition. 

The  administration  of  opium  renders  not  only  a  definite  diagnosis 
difficult,  but  masks  the  severity  of  the  attack  to  a  very  serious  ex- 
tent. It  cannot  be  too  strongly  emphasised  that  every  attack  of 
so-called  actue  or  sub-actute  indigestion  calls  for  a  most  careful 
local  examination,  including,  if  there  is  doubt,  a  rectal  examination 
as  well. 

The  cardinal  symptoms  of  the  disease  should  be  always  most 
prominently  kept  in  mind  lest  slight  deviations  should  lead  the 
examiner  astray. 

There  is  a  factor  which  is  apt  to  delay  a  diagnosis,  and  that  is  the 
presence  of  painful  spots  or  areas  outside  the  region  of  the  appendix. 
The  commonest  position  is  to  the  left  and  a  little  below  the  level 
of  the  umbilicus,  and  on  palpation  is  quite  marked.  With  such  a 
symptom  it  is  helpful  to  carry  out  the  physical  examination  in  the 
following  manner  : — Kneeling  on  the  right  side  of  the  patient  the 
right  hand  palpates  the  appendix  region,  inducing  pain  ;  without 
removing  this  hand  the  left  should  be  carefully  pressed  over  the 
other  painful  areas,  when  it  will  be  found  that  tenderness  has  dis- 
appeared or  is  very  much  decreased.  If  it  remains  as  before  there 
is  an  appendix  passing  over  to  the  left  side — if  the  pain  is  mainly 
there — or  a  peritonitis  is  spreading  generally  from  the  pelvis. 

In  very  severe  attacks,  or  where  serious  complications  have 
rapidly  taken  place,  any  abdominal  catastrophe  may  be  simulated, 
and  the  main  point  then  is  not  whether  to  open  the  abdomen,  but 
where  to  open  it.  Three  cases  so  closely  resembled  perforated 
ulcer  that  the  duodenum  and  the  stomach  were  explored  first,  and 
later  the  appendix.  Peritonitis  was  present  in  all  of  them,  and 
all  of  these  patients  had  been  under  medical  treatment  for  over 
24  hours,  and  been  ill  for  2  days  at  least.  Another  patient 
was  explored  over  the  appendix  where  peritonitis  was  found, 
and  the  duodenum  being  examined,  through  a  fresh  incision, 
revealed  a  perforated  duodenal  ulcer.  Three  of  these  cases 
recovered. 
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Two  cases  of  ovarian  tumour,  with  twisted  pedicle,  closely 
simulated  appendicitis  with  abscess  formation.     Both  recovered. 

A  ruptured  pyosalpin.v  exactly  simulated  appendicitis,  but  an 
early  diagnosis  of  severe  abdominal  lesion  by  the  medical  attendant 
enabled  an  early  operation  to  be  performed,  with  recovery. 

One  case  was  sent  to  hospital  with  the  diagnosis  of  suppurative 
arthritis  of  the  hip-joint.  A  large  appendicular  abscess  was  found 
of  many  days'  duration  extending  below  Poupart's  ligament. 

Theso,  of  course,  arc  only  a  few  of  the  conditions  which  simulate 
appendicitis. 

When  a  diagnosis  of  apjiendicitis  has  l^een  arrived  at.  is  it 
possible  to  gauge  the  condition  of  the  appendix  or  its  surroundings 
by  the  symptoms  ?  The  answer  to  this  querj'  is.  Not  accurately, 
and,  what  is  more,  there  is  nobody,  however  skilled,  who  can  tell 
this  with  any  degree  of  certainty,  or  what  the  termination  of  the 
case  may  be.  This  is  the  cru.x  of  the  whole  question  of  treatment. 
The  local  sjTiiptoms,  the  pulse,  the  temjxjrature,  the  leucocytosis. 
even  the  apj)earance  of  the  patient — usually  so  reliable — at  best 
only  give  an  indication  of  what  has  taken  place,  not  what  is  going 
to  occur.     These  facts  must  be  obvious  to  all. 

Morbid  Ainilomy. — The  most  striking  jwint  in  the  morliid 
anatomy  was  the  rai)idity  with  which  changes  took  place  in  the 
appendi.x  and  its  surroundings.  The  conditions  found  at  operation 
bore  out  absolutely  how  im|x>ssible  it  is  to  tell  at  all  accurately 
the  state  of  the  organ  from  the  symptoms. 

A/lcr-Rcsiills  and  Prognosis. — When  apj^ndicitLs  is  diagnosetl 
the  prognosis  is  a  very  serious  one,  rendered  much  more  so  when 
pus  is  present,  and  of  the  worst  when  general  jxTitonilLs  exists. 

That  the  large  majority  recover  from  their  first  attack  is  un- 
doubted, but  it  is  imjx>ssible  at  the  lioginning  of  an  attack  to  say 
which  case  will  and  which  will  not. 

It  can,  however,  lie  foretold  that  a  very  large  numlxM  will 
suffer  from  subsequent  attacks,  and  it  is  im|x>ssible  to  prophesy 
the  severity  of  these  later  illnesses.  Thirty-seven  jx-r  cent,  of 
my  cases  had  previous  attacks,  19  of  whom  required  oivration 
on  account  of  the  severity  of  the  attack,  and  3  of  these  died.  I-astly, 
it  is  imjxissible  to  insure  such  patients  as  first-class  lives  so  long 
as  they  retain  their  apix;ndiccs.  If  in  a  first  attack  an  early  diag- 
nosis is  made,  and  an  early  oix-ration  at  once  procee<led  with, 
the  removal  of  the  ajijxjndix  can  be  carried  out  through  an  m- 
cision  planned  to  avoid  the  |x)ssibility  of  sul»cquent  ventral  hernia. 
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The  removal  of  the  appendix  is  an  easy  operation  as  a  rule,  the 
acute  symptoms  rapidly  subside,  and  the  patient  can  be  allowed 
up  in  a  fortnight  at  the  latest,  with  the  guarantee  that  there  will 
be  no  subsequent  attacks,  and  a  bar  to  life  insurance  removed. 
The  prognosis  is  extremely  good.  Only  ii  patients  have  been 
operated  on  by  me  at  this  early  stage,  and  all  have  recovered, 
with  excellent  results.  If  an  abscess  has  developed  in  connection 
with  the  attack  the  serious  nature  of  the  prognosis  is  enormously 
increased,  and  an  operation  is  performed  often  with  difficulty,  and 
the  unsatisfactory  feeling  that  pockets  of  pus  may  be  passed  over, 
with  subsequent  ill-results. 

The  early  local  dangers  are  peritonitis,  multiple  abscesses, 
obstruction.  One  case  required  an  anastomosis  between  the  ileum 
and  the  ascending  colon  early  in  the  third  week.  The  general 
dangers  are  of  course  septicaemia  and  pyaemia. 

Late  local  dangers  which  arise  after  operation,  when  the  appendi.x 
is  left,  are  the  possibility  of  subsequent  attacks.  Even  if  the 
appendix  be  removed  at  the  same  time  as  the  abscess  is  dealt  with 
other  abscesses  may  arise  even  many  weeks  after  the  first  operation. 
This  complication  occurred  in  two  of  my  suppurative  cases.  Per- 
sistent fffical  fistula  may  persist.  Bands,  potential  causes  of  obstruc- 
tion, may  be  present,  and  one  case  of  acute  obstruction,  which  ended 
in  death,  was  operated  on  three  years  after  an  attack  of  suppurative 
appendicitis.  Ventral  hernia  is  of  comparatively  common  occur- 
rence. 

It  need  hardly  be  said  that  many  patients  are  permanently 
disabled  by  ventral  hernia  or  by  the  exhaustion  associated  with  a 
long  suppurative  process,  though  their  lives  have  been  saved. 
Suppuration  was  present  in  58  of  my  cases  and  the  mortality 
was  14.  There  is  scarcely  a  ward  on  the  surgical  side  of 
the  Infirmary  that  has  not  its  case  of  suppurative  appendicitis 
lying  in  it. 

Treatment. — From  my  experience  I  have  not  the  very  slightest 
hesitation  in  saying  that,  with  our  present  powers  of  diagnosis, 
the  only  logical  life-saving  treatment  for  this  disease  is  the  removal 
of  the  appendix  at  the  earliest  moment. 

It  is  impossible  for  me  to  understand  how  any  one  who  has 
studied  the  subject,  and  its  pathology,  can  for  one  moment  advise 
anything  else.  From  the  merest  knowledge  it  is  possible  to  say 
that  a  septic  focus  of  unknown  degree  in  the  most  intimate  rela- 
tion to  the  general  peritoneal  cavity  is  a  most  serious  condition. 
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and  the  only  safe  treatment  is  to  get  rid  of  it  lest  other  dangers 
arise. 

The  surgeon  should  be  called  in,  not  as  a  last  resort .  but  at  the 
very  first ;  there  will  be  fewer  tragedies,  and  the  jiublic  will  gain 
more  confidence  in  us  than  they  have  already,  when  appendicitis 
manifests  itself. 

It  may  be  said  that  the  patient's  relatives  were  very  averse 
to  operation,  and  so  iwstponement  occurred.  Every  one  is  averse 
to  operation,  but  in  such  cases  as  these  the  duty  of  the  medical 
attendant  is  to  throw  the  onus  of  delay  on  the  relatives,  otherwise 
he  may  be  blamed  if  the  termination  he  a  fatal  one. 

The  appendi.x  should  be  removed,  alwa\-s  provided,  of  course, 
that  it  does  not  entail  danger  to  life,  and  it  will  be  found  that  the 
more  experienced  the  surgeon  the  more  frequently  he  removes 
the  appendix  in  supi>urative  conditions. 

It  may  be  said  that  there  are  times  when  a  surgeon  cannot  bo 
obtained,  or  an  interval  must  elapise  l^eforc  he  can  ojwrate.  In 
such  cases  never  give  morphia.  Put  the  patient  on  starvation 
treatment,  with  enemata  of  salines  after  the  lx»wels  have  l>een 
cleared  out  first  by  a  soap-and-water  enema,  and  locally  apply  cold 
or  heat,  whichever  is  most  comforting. 

If  a  patient  recovers  from  an  attack,  however  mild,  he  ought 
to  have  his  appendi.\  removed. 

The  so-called  interv'al  ojwration  with  its  small  mortality  is 
performed  on  the  sin"vivors  of  acute  attacks,  and  this  should  be  bonio 
in  mind. 

100  Consecutive  Operations  for  Appendicitis 

Male*.         Females.     Monaiiiy. 

Aciile  cases  ...        82        32  30  16 

Intcrx'al  cases  (survivors  of  acute 

attacks)  .         .         .         i8        14  4  o 

Total,  100        f)6  34  16 

Acute  Cases 

Ages.  Case^  Mortality. 

16  to  30 50  ^ 

Over  30 i'»  I 

Under  16 i<>  '' 

Nineteen  suffered  from  previous  attacks,  and  3  tlicd.  Stipjitira- 
tion  present  in  58  patients.     Mortality  14. 
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Operations  on  ist  day 
2nd  „" 
3rd  „ 
4th  ,, 
5th  „ 
6th  „ 
7th  „ 
„         after  7  days 


niber. 

Morlalil) 

II 

0 

16 

2 

18 

7 

10 

I 

5 

2 

14 

Total,       82 


16 


V.  Dejion'stratioxs 

I.  Mr  W.  J.  Stuart  exhibited — 

A  PNEUMATIC  SIGMOIDOSCOPE.  It  consists  of  an  ordinary  tubular 
speculum  slightly  over  30  centimetres  in  length,  with  a  handle. 
There  is  a  centimetre  scale  marked  on  the  outside  of  the  tube,  and 
the  end  which  enters  the  bowel  is  rounded  and  thickened  slightly, 
so  as  to  avoid  injury  to  the  bowel.  To  the  observer's  end  of  the 
speculum  there  tits  on  by  means  of  a  pivot-and-slot  joint  a  metal 
collar,  to  which  is  attached  a  fine  rod  which  runs  along  the  inside 
of  the  speculum  close  to  the  roof,  and  terminates  about  2  or  3  centi- 
metres from  the  opposite  end  of  the  speculum  in  a  tiny  but  powerful 
electric  lamp.  On  the  metal  collar  are  the  necessary  electric 
terminals,  and  also  a  small  projecting  tube  communicating  with  the 
interior  of  the  collar  and  therefore  of  the  speculum.  Over  the  pro- 
jecting part  of  this  metal  tube  fits  the  rubber  tube  of  an  ordinary 
rubber  ball-bellows,  such  as  is  used  for  Pacquelin's  cautery  ;  thus 
air  can  be  blown  into  the  speculum  as  desired.  In  order  that  the 
air  may  not  escape,  an  eyepiece  of  simple  window  glass  is  fixed, 
also  by  an  air-1ight  pivot-and-slot  joint,  to  the  observer's  end  of  the 
metal  collar.  The  apparatus  is  completed  by  an  obturator  which 
fits  the  speculum  when  the  metal  collar  and  lamp  are  not  in  posi- 
tion, and  by  the  necessary  conducting  cords — with  a  switch  for 
turning  on  and  off  the  light — to  connect  with  the  accumulator  or 
other  source  of  electric  energy.  A  small  rheostat  is  generally  used 
in  the  circuit  in  addition  to  that  which  may  be  on  the  accumulator, 
but  is  not  essential. 

Method  of  use. — The  patient  may  be  in  any  position  that  suits 
the  surgeon,  the  left  lateral  position  being  convenient.  The 
speculum  with  the  obturator  is  introduced  into  the  rectum,  but,  as 
soon  as  it  is  well  within  the  sphincter,  the  obturator  is  withdrawn. 
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the  lamp-bearing  collar  and  the  eyepiece  are  fitted  on.  and  the 
farther  progress  upwards  of  the  instrument  is  carried  on  under  the 
guidance  of  the  eye.  By  means  of  the  rubber  bellows  air  i*  blown  in. 
so  that  the  bowel  is  distended  in  advance  of  the  speculum  ;  in  thk 
way  kinks  are  unfolded,  the  friction  of  the  speculum  on  the  bowel 
wall  is  practically  abolished,  while  pathological  conditions  are  seen 
before  the  tube  reaches  them.  Should  the  surgeon  wish  to  do  some- 
thing further,  for  example,  to  remove  a  portion  of  a  growth  for 
examination  or  to  pass  a  bougie  through  a  stricture,  he  gets  the 
tumour  or  the  stricture  ojiening  opposite  the  end  of  the  sjxxulum. 
removes  the  eyepiece,  thus  allowing  the  air  to  escajx?,  and  the  desireil 
portion  of  bowel  falls  across  the  mouth  of  the  sjx;culum.  Before 
withdrawing  the  speculum,  any  air  should  be  allowed  to  escape, 
although  the  actual  amount  introduced  is  not  great. 

Advantages. — A  number  of  the  disadvantages  of  the  older  simple 
sigmoidoscope,  such  as  that  of  Kelly,  are  removed  by  the  use  of  this 
newer  pattern  of  instrument ;   e.g. — 

(i)  Kelly's  sj")eculum  depended  for  the  entrance  of  air  into  the 
bowel  upon  negative  pressure  inside,  caused  by  the  abdominal 
contents  falling  towards  the  upi^r  part  of  the  abdomen.  Hence 
the  patient  had  to  assume  a  knee-shoulder  attitude,  a  ]>osition  un- 
comfortable for  any  one  and  particularly  disagreeable  to  female 
patients.  With  the  jmeumatic  speculum  air  is  puinpeJ  in,  and 
therefore  the  patient  may  be  in  any  jwsition. 

(2)  The  light  was  thrown  in  from  without,  either  by  a  forcheail 
lamp  or  by  a  forehead  mirror.  This  was  often  awkward  for  the 
surgeon,  and  in  any  case  involved  Rreat  waste  of  time  if  several 
people  wished  to  see  the  condition.  In  the  pneumatic  sigmoidoscope, 
the  lamp  being  inside,  an  observer  has  merely  to  apjily  his  eye  to 
the  speculum. 

{3)  \s  the  older  instrument  was  |xisscd  by  touch,  and  was 
attended  by  considerable  friction  upon  the  Iwwel  w.iil.  the  latter, 
especially  if  ulcerated  or  otherwise  pathological,  might  W  damage*!. 
With  the  pneumatic  sigmoidosco|ic  this  risk  should  not  exist,  a.* 
it  is  passed  under  the  control  of  the  eye,  while  the  inll.ition  of  the 
bowel  reduces  friction  to  a  minimum. 

It  seems  not  unreasonable  to  assume  that  the  pneumatic 
sigmoidoscojic  will  soon  entirely  displace,  as  it  has  already  con- 
siderably displaced,  the  simple  tulx;  which  was  previously  employed. 

2.  Ih  I  hahners  Watson  gave  a  demonstration  of  the  end  reaction 
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of  the  recently  devised  pancreatic  reaction  in  the  urine 
(Cammidge),  illustrated  by  lantern  slides,  showing  the  chai-acteristic 
crystals  of  phenyl  pentose  azone. 

3.  Dr  Robert  A.  Fleming  gave  a  lantern   demonstration  of 

CHANGES  IN  THE  OPTIC  NERVES  IN  CASES  OF  INTRACRANIAL  TUMOUR. 

Dr  Fleming  showed  the  neuroglial  elements  in  a  normal  optic  nerve, 
and  demonstrated  the  mesoglial  cells  which  are  not  distinguishable 
by  ordinary  methods  of  staining,  but  which  may  be  differentiated 
by  Dr  Ford  Robertson's  platinum  method  of  staining.  In  optic 
neuritis,  however,  these  mesoglial  elements  are  apparently  un- 
affected unless  it  be  that  they  increase  slighth'  in  number,  and  thf 
neuroglial  elements  alone  show  the  characteristic  proliferation  and 
hypertrophy  which  he  demonstrated  in  sections  from  a  series  of 
cases.  The  hypertrophy  much  resembles  a  condensation  of  cell 
processes,  and  the  greatly  enlarged  cell  lacks  a  definite  outline  in 
many  instances.  The  nucleus  is  eccentric  in  position  (as  it  usually 
is  in  the  normal  neuroglial  cell),  but  is  much  enlarged,  stains  less 
deeply  with  nuclear  stains  such  as  haematoxylin  or  methyl  blue, 
and  definite  mitotic  figures  can  be  seen.  Some  of  the  larger  cells 
show  what  appears  to  be  vacuolation.  These  hypertrophied  neur- 
oglial cells  are  most  obvious  near  the  periphery  of  the  nerve,  and 
do  not  extend  continuously  throughout  the  chiasma  and  optic  tracts 
to  the  brain,  but  are  most  definite  near  the  eyeball  and  between 
the  eyeball  and  the  entrance  of  the  central  artery  and  vein  of  the 
retina  into  the  nerve,  although  they  may  be  found  centrally  as  far 
as  the  optic  foramen. 

In  early  optic  neuritis  the  change  may  be  seen,  but  it  reaches 
its  most  marked  stage  when  optic  atrophy  commences. 

Dr  Fleming  showed  that  similar  proliferation  and  very  marked 
hypertrophy  of  the  neuroglial  cells  was  found  near  the  tumour 
nodules  in  the  brain  in  three  cases  in  which  he  had  obtained  speci- 
mens, but  that  the  changes  in  these  cells  was  not  continuous  from 
tumour  nodules  along  optic  tracts  to  the  nerves.  He  showed  that 
normally  there  were  fewer  neuroglial  elements  in  the  optic  tracts 
and  chiasma,  than  in  the  orbital  portion  of  the  optic  nerves. 

A  series  of  optic-nerve  sections  were  shown  from  cases  of  al- 
buminuric retinitis  in  which  neuroglial  changes  were  demons- 
trable similar  to  those  in  optic  neuritis  due  to  tumour. 

In  contrast,  optic  nerve  sections  from  cases  of  tubercular  men- 
ingitis and  other  forms  of  meningitis  were  next  demonstrated,  and 
in  these  no  such  neurolgial  hypenrtrophy  and  proliferation  was  seen. 
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Dr  Fleming  supported  the  view  enunciated  first  by  Leber,  that  the 
neurogUal  changes  were  of  toxic  origin,  and  that  they  were  primary. 
The  toxine  in  intracranial  tumour  cases  and  in  cases  of  albuminuric 
retinitis  acts  on  nerve  fibres  and  neuroglial  cells,  and  the  neuroglial 
hypertrophy  and  proliferation  is  not  merely  secondary  to  the  action 
of  the  toxineonthe  ner\e  elements.  The  neuroglialchanges  arc  closely 
related  as  regards  jx>sition  to  the  blood-vessels  andljiiiph  channels, 
and  it  seems  probable  that  the  toxic  agent  is  conveyed  by  them. 

He  jx)inted  out  that  in  cases  of  tul>ercular  meningitis  the  in- 
cidence of  optic  neuritis  dei)ended  on  the  co-exLstence  of  one  or  more 
tubercular  tumours  in  the  brain,  and  he  showed  in  other  cases  of 
meningitis  due  to  the  pneumococcus,  etc.,  that  there  was  generally  a 
Icucocytic  invasion  of  the  optic  nerve,  but  no  neuroglial  proliferation 
or  hypertrojjhy. 

Cases  of  intracranial  tumour  in  which  there  was  no  optic  neuritis 
were  referred  to.  and  the  iiiffic\ilty  of  accepting  the  toxic  theory 
was  discussed  ;  but  the  ateence  of  the  neuroglial  proliferation  and 
hyjwrtrophy  in  cases  of  n\)Uc  atrophy  not  of  the  consecutive  tyjx?, 
and  of  which  several  illustrative  slides  were  shown,  rendered  the  view 
that  the  neuroglial  changes  were  purely  secondary  to  optic  nerve 
fibre  destruction  absolutely  imjx)ssible  of  acceptance. 

Dr  Fleming  in  conclusion  showed  how  clearly  in  the  casesof  marked 
optic  neuritis  going  on  to  consecutive  atrophy,  the  dual  nature  of  the 
neuroglia  was  demonstrated,  thcmcsoglial  elementsshowing  no  hyjxM- 
trophv.  and  very  doubtfurincrease  in  numl>ers,  while  the  neuroglia! 
cells  jiro|KM-  alone  exhibited  definite  hy|>ertro]>hy  and  i>roliferation 

Meeting  V.     February  5,  1908 
Ur  Georgk  Hi;ntkk,  Vite-Presuient,  in  the  Cli.iir 
I.  Exhibition  of  Patients 
Mr  V .  M.  Caird  again  exhibited  the  male  patient,  aged  50,  pre- 
sented at  last  meeting  of  the  Society.     At  that  time  after  removal 
of  half  the  tongue  and  all  the  lymphatic  tissue  on  the  corrcsix)nding 
side  of  the  neck,  there  ha<l  apjicarcd  a  hard  rounded  mass  under 
the  jaw.  which  was  diagnosed  as  non-malignant,  and  due  to  a  simjilc 
inflammatory  cirrhosis  of  the  subniaxillary  salivary  gland. 

Removal  of  this  mass  had  now  l>een  effected,  and  corrolwratcd 
the  diagnosis,  since  not  a  trace  of  epithelioma  had  Ixvn  dis<-ovcrcd. 
and  the  condition  was  exactly  as  anticipated.  The  |>atient  was  in 
good  health. 
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II.  Exhibition  of  Specimens 

I.  Mr  Scot  Skirving,  C.M.G.,  exhibited — 

A  large  pedunculated  fibroid,  uterus,  and  annexa  removed  from 
a  patient  aged  70,  in  whom  a  complete  twist  of  the  uterus  had 
occurred,  producing  strangulation  of  the  uterus  and  symptoms  of 
acute  intestinal  obstruction. 

The  specimen  was  shown  on  account  of  its  great  rarity.  The 
patient,  a  married  woman  who  had  never  been  pregnant,  had 
suffered  from  occasional  attacks  of  pain  in  the  abdomen  during 
the  last  two  years,  but  until  a  week  before  admission  to  Leith 
Hospital  had  never  had  any  symptoms  of  intestinal  obstruction. 
On  this  occasion,  however,  in  addition  to  pretty  acute  abdominal 
pain,  sickness  and  occasional  vomiting,  absolute  constipation  for 
some  days,  and  definite  (although  not  extreme)  distension  were 
present. 

On  admission,  a  large,  hard  tumour  could  be  made  out,  occupying 
a  considerable  portion  of  the  abdominal  cavity,  especially  on  the 
right  side.  A  striking  feature  of  the  case,  also,  was  excessive 
vaginal  tenderness,  which  made  all  examination  in  this  region  im- 
possible. Under  anaesthesia,  the  tumour  was  found  to  be  capable 
of  being  moved  from  side  to  side,  and  to  consist  of  two  masses  ' 
apparently  connected  with  one  another. 

On  opening  the  abdomen,  it  was  seen  that  the  uterus  was  much 
enlarged,  and  completely  twisted  on  itself  at  the  junction  of  the 
cervix  with  the  body,  so  that  the  posterior  surface  looked  directly 
forwards.  The  congestion  was  so  extreme  that  the  broad  ligaments 
and  ovaries  resembled  an  overdone  mushroom  in  colour.  Several 
small  pedunculated  fibroids  were  present  in  addition  to  the  large 
bilobed  one  referred  to  above.  The  latter  was  connected  with  the 
uterus  by  a  pedicle  nearly  as  thick  as  the  wrist,  and  did  not  show 
much  congestion.  It  had,  apparently,  shared  in  the  general  rota- 
tion, and  its  pedicle,  therefore,  was  not  twisted.  There  were  no 
adhesions. 

Supra-vaginal  hysterectomy  was  rapidly  performed  (in  twenty 
minutes).  The  patient  did  well  for  five  days,  and  seemed  likely 
to  make  a  good  recovery.  On  the  sixth  day,  however,  hypostatic 
congestion  appeared,  and  she  died  on  the  seventh  day. 

The  intestinal  symptoms  were  probably  reflex,  as  no  definite 
evidence  of  pressure  on  any  portion  of  the  intestine  was  found  at 
the  operation 

G 
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The  whole  specimen  weighed  six  pounds  ten  ounces. 

2.  Dr  Michael  Dewar  exhibited — 

A  dissecting  aneurism  of  the  ascending  aorta  with  a  transverse 
rupture  about  one  inch  above  the  aortic  valves.  The  patient,  a  man 
52  years  of  age,  was  in  apparent  good  health.  There  had  l^een  no 
previous  signs  or  symptoms  of  cardiac  or  aortic  disease.  On  re- 
luming home  from  business  on  the  evening  of  9th  January,  he  had  a 
slight  fall  on  the  slippery  street,  from  which  he  experienced  no 
inconvenience.  After  a  light  supper  he  was  engaged  in  examining 
and  writing  an  article  on  "  Church  Tokens  "  till  midnight,  when  he 
retired  to  bed.  He  was  suddenly  seized  with  intense  pain  over 
the  manubrium  stemi  about  1.30  a.m.,  without  dj"spna»a  in  the 
slightest.  He  received  a  hypodermic  injection  of  |  gr.  morphia  at 
2.30  A.M.  This  did  not  ease  the  pain.  At  3.30  a.m.  a  second  in- 
jection of  \  gr.  morphia  was  used,  after  which  he  slept  for  one  hour. 
The  pain  was  still  intense,  but  no  dj-spnaa.  Tlie  pulse  was  goiiiR 
fairly  strong  and  quite  regular.  During  the  early  morning  his  fan- 
became  pinched  and  somewhat  pallid,  and  several  attempts  at 
evacuation  of  the  bowels  were  made. 

Shortly  after  7  a.m.  a  sudden  collapse  took  place,  and  the  pulse 
became  almost  imperceptible.  The  ^g  gr.  of  str>'chnine  was  in- 
jected at  7.30  a.m.  a  consultation  was  then  held,  and  while  a  soap- 
and-water  injection  p)er  rectum  was  Iwing  administered,  he,  while 
lying  on  his  right  side,  suddenly  expired  at  S.45  a.m. 

At  the  jx)st-mortem,  the  lungs  were  found  healthy  with  a  sin, ill 
amount  of  pleural  effusion.  The  pericardial  cavity  was  full  of  dark 
blood  and  soft  clots.  The  heart  was  slightly  larger  than  usual,  but 
firm  and  healthy.  There  were  no  adhesions,  and  the  valves  were 
competent.  On  examining  the  aorta  a  transverse  nipture  about 
ih  inch  in  length  w.as  seen  in  the  thinned  wall,  involving  the  three 
coats,  with  blood  clot  surrounding  the  external  coat.  There  was 
no  sac.     The  sequence  of  events  was  evitlently  the  following  :  — 

An  undiagnosed  dissecting  aneurism — after  the  fall  the  thinned 
coat  gradually  gave  way,  blootl  at  first  oo/.inp  into  the  ixrirardium 
— rupture  suddenly  extended  after  7  A.M.  with  large  effusion  of  I^IockI 
into  the  cavity,  at  which  time  the  jnilse  In-came  almost  imperceptible, 
the  patient  living  fully  an  hour  and  a  half  afterwards. 

The  case  is  interesting,  owing  to  the  al>sence  of  j^rcvious  sign 
and  symptom,  and  its  rarity. 
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III.  Original  Communications 

I.  ELECTROLYSIS  IN  MEDICINE  AND  SURGERY 

By  Dawson  Turner,  M.D.,  F.R. C.P.Ed.,  Lecturer  on  Physics, 
Surgeons'  Hall 

Ten  years  ago  electrolysis  was  chiefly  practised  for  its  destructive 
or  coagulating  power,  e.g.,  for  naevi,  removal  of  hairs,  goitre, 
aneurisms,  and  strictures.  Since  that  time  the  method  has  been 
much  extended  and  it  is  now  used  to  introduce  medicaments  through 
the  skin  into  the  tissues  by  means  of  ions.  Among  the  leaders  of 
this  new  development  are  Edison,  Leduc,  and  his  pupils,  Gautier, 
etc.  Fifty  years  ago  Benjamin  W.  Richardson  had,  however, 
endeavoured  to  pioduce  local  anaesthesia  by  the  electrolytic  intro- 
duction of  aconite.  Any  attempts  that  were  made  in  this  direction 
in  former  times  were  classed  generally  under  the  heading  cata- 
phoresis,  by  which  a  bodily  transfer  of  the  electrolyte,  usually  in 
the  direction  of  the  current,  was  meant,  but  the  ionic  migration  of 
the  ions  is  of  far  more  importance.  Some  knowledge  of  the  physics 
of  the  process  is  required  ;  only  those  medicaments  which  behave 
as  electrolytes  (which  break  up  into  ions)  can  be  so  introduced  ; 
e.g.,  aqueous  solutions  of  salts,  acids,  and  bases.  The  particles  of 
such  a  solution  are  believed  to  be  more  or  less  dissociated  according 
to  the  dilution,  and  the  electric  current  is  carried  through  such 
solutions  by  the  bodily  movement  of  the  ions  ;  it  is  a  convection 
current  of  electricity.  Now  the  human  body  is  an  electrolyte,  and 
electrical  currents  are  only  conveyed  through  it  by  the  movements 
of  ions  ;  the  body  consists  of  various  tissues  bathed  with  an  alkaline 
medium  and  surrounded  by  an  insulator,  the  skin.  The  resistance 
of  the  skin  can  be  diminished  by  thoroughly  moistening  it  with  an 
electrolyte  so  as  to  afford  an  abundance  of  ions  to  carry  the  current, 
and  by  increasing  the  area  of  contact  of  the  electrodes.  The  smaller 
the  area  of  contact  of  the  electrodes,  the  greater  will  be  the  current 
density,  and  the  greater  the  discomfort  felt  by  the  patient.  Suppose 
a  person  to  place  each  hand  in  a  separate  basin  of  salt  water,  and 
suppose  these  are  connected  with  the  terminals  of  a  source  of  electric 
supply,  such  as  a  battery  or  switchboard  connected  to  the  main, 
then  at  the  anode  or  basin  connected  to  the  +  pole,  the  body  will 
lose  its  anions  and  receive  cations,  while  at  the  cathode  or  basin 
connected  to  the  —  pole,  the  body  will  lose  its  cations  and  receive 
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the  anions.  The  anions  are  constituted  by  the  acids  radicals  or 
elements,  and  the  cations  by  the  metallic  radicals  or  metals.  Thus 
oxygen,  chlorine,  sulphion,  and  hydroxyl  are  anions,  while  hydrogen, 
sodium,  copper  are  cations.  When  sodium  chloride  is  dissolved  in 
water,  its  molecules  dissociate  into  ions  or  particles  with  opposite 
electrical  charges  ;  the  anions  are  charged  — ,  and  will  therefore  be 
attracted  to  the  anode,  and  the  cations  are  charged  + .  and  will  \-<c 
attracted  to  the  —  pole  or  cathode.  Now  in  this  case,  Na  +  is  the 
cation  and  Ci  —  is  the  anion.  At  the  anode  the  body  will  yield  up 
chlorine  and  recei\'e  sodium,  while  at  the  cathode  it  will  give  up 
sodium  and  receive  chlorine,  for  we  may  regard  the  tissues  as  prin- 
cipally bathed  with  NaCl.  Between  each  electrode  there  will  be  a 
migration  of  ions  ;  the  CI  —  ions  will  be  moNing  to  the  anode  and  the 
Na  +  ions  to  the  cathode.  If  a  piece  of  raw  l)eef  l)e  taken  and 
electrodes  be  applied  to  either  side  of  it  with  some  blotting-pajwr 
soaked  in  a  solution  of  KI  under  the  —  electrotle,  and  some  blotting- 
paper  soaked  in  starch,  between  the  —  electrode  and  the  beef,  then 
if  a  current  be  passed,  it  will  be  found  that  the  blotting-|>a]icr  at 
the  -|-  jiole  will  shortly  turn  blue,  showing  that  the  iodine  has  been 
carried  from  the  cathode  to  the  anode  through  the  Ixrcf.  In  one  of 
the  writer's  exjx'rimcnts  the  blue  reaction  was  obtained  in  twenty 
minutes  when  the  lieef  was  J|  inch  thick,  and  a  current  of  50  m.a. 
was  maintained.  Experiments  have  also  Iwen  made  on  living  lieings. 
Thus  Edison  (Int.  Med.  Congress,  1890)  placed  one  hand  of  a  man 
in  a  solution  of  lithia  and  the  other  in  a  solution  of  soda  ;  on  a 
current  of  4  m.a.  being  passed  for  eleven  hom^.  spectroscopic  exa- 
mination of  the  urine  showed  that  considerable  quantities  of  lithia 
had  been  absorl>cd.  Lcduc  of  Nantes  has  jwrfonned  some  in- 
structive exixriments  :  he  connected  two  rabbits  by  a  jiad  of  moist 
lint  and  applied  an  electrode  wetted  with  strychnia  sulphate  to  each 
of  them.  On  passing  the  current  the  rabbit  at  the  anode  was 
poisoned  by  the  strychnia  cations  passing  in.  wiiile  the  rabbit  at  the 
cathode,  which  received  only  the  anion  So^,  was  unaffected.  If, 
however,  the  electrodes  were  moistened  with  |X)tassiiun  cyanide, 
then  the  rabbit  at  the  cathode  was  ]K>isoned  through  the  migration 
of  the  anion  cyanogen.  Leduc  also  ex]>crimented  on  hmiself  and 
produced  toxic  effects  by  the  ionic  introduction  of  morphia 
and  strychnia.  These  are  then  sufficient  proofs,  if  any  were 
needed,  that  sulistances  can  Iw  jj.issed  througli  the  skin  bv 
electrolj'sis.  It  remains  to  consider  to  what  useful  pur|x)sc  thi> 
process  can  l>e  put.     The  following  is  a  list  of  some  of  the  con 
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ditions  for  which  electrolysis  has  been,  or  may  be  advantageously 
applied :  Rodent  ulcer,  parasitic  affections,  sinus  and  fistula, 
anchylosis,  sclerosis,  fibrous  adhesions,  strictures,  tic-doulouroux, 
neuralgia,  sciatica,  rheumatic  and  gouty  conditions.  Leduc  was 
one  of  the  first  to  treat  rodent  ulcer  by  the  introduction  of  the 
zinc  ion  ;  he  reported  the  complete  cure  of  a  case  by  one  application. 
As  a  rule,  more  than  one  application  is  necessary.  The  method  is 
as  follows : — 

Having  as  far  as  possible  cleaned  the  surface  of  the  ulcer,  apply 
to  it  eight  or  ten  layers  of  lint  cut  a  very  little  larger  than  the  size 
of  the  ulcer;  soak  the  lint  first  in  a  5  per  cent,  solution  of  zinc 
sulphate  ;  over  the  lint  place  an  electrode,  if  possible  of  zinc,  to  avoid 
the  introduction  of  other  ions ;  connect  this  to  the  +  pole,  and  connect 
the  —  pole  to  a  basin  of  salt  water  into  which  the  patient  may  place 
his  hand.  Raise  the  current  very  gradually  to  as  much  as  the 
patient  can  conveniently  bear  (40-60  m.a.),  and  maintain  it  steadily 
for  thirty  minutes,  then  gradually  diminish  it  to  zero.  The  surface 
of  the  ulcer  will  now  be  found  to  be  whitened  and  dry.  If  any  part 
has  escaped  the  action,  a  fresh  application  limited  to  that  part  should 
be  made.  The  patient  should  be  seen  again  in  a  week  or  fortnight, 
when  another  application  can  if  necessary  be  made.  Many  cases 
have  been  treated  successfully  in  this  way  in  the  electrical  depart- 
ment of  the  Royal  Infirmary.     The  following  are  notes  of  a  case. 

D.  H.,  aged  61,  recommended  by  Dr  R.  Maclaren,  June  6th,  1907. 
History — Six  months  ago  a  wart  appeared  on  the  right  side  of  the 
nose  ;  this  grew  steadily  in  spite  of  various  applications.  On 
admission  the  growth  measured  |  inch  across,  and  its  margins  were 
raised  and  hard.  It  was  photographed  and  then  treated  with  zinc 
electrolysis,  a  current  of  40  m.a.  being  passed  for  thirty  minutes. 
\\'hen  seen  again  a  fortnight  later,  the  ulcer  was  much  improved, 
and  the  lower  hard  margin  had  melted  away.  A  week  later  a  second 
application  was  made.  On  July  3rd,  he  was  exhibited  to  the  Medico- 
Chirurgical  Society.  September  i6th,  returned  practically  well  ; 
was  photographed  again.  All  cases  of  rodent  ulcer  do  not  do  so  well ; 
old  ones  with  a  large  surface  or  those  which  have  ulcerated  into 
cavities  may  not  yield  to  this  treatment.  Chronic  ulcers,  sinus  and 
fistulae,  are  also  amenable  to  the  zinc  ion.  A  sinus  should  be  plugged 
with  a  shred  of  lint  moistened  with  zinc  sulphate  solution,  and  a 
zinc  wire  should  pass  into  the  sinus  so  as  to  make  contact  with  the 
lint ;  this  should  be  connected  to  the  +  pole.  One  application  may 
sometimes  suffice.     The  copper  ion  can  be  tried  in  ringworm  and 
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sycosis.  Leduc  has  found  that  in  fibrous  anchylosis  and  cicatricial 
contractions  the  chlorine  ion  has  a  loosening  and  resolving  action  ; 
this  has  been  confirmed  by  the  writer  in  several  cases.  A.  B.,  under 
the  care  of  Mr  Cotterill,  a  case  of  anchylosis  of  the  left  knee  ;  patient 
met  with  an'accident  ten  months  ago  ;  this  resulted  in  a  septic  con- 
dition of  the  knee  into  which  many  incisions  were  made,  and  the 
patient  was  in  l^ed  for  fifteen  weeks  ;  the  knee  became  stiff  and 
could  not  be  flexed  to  more  than  a  right  angle.  The  patient  was  now 
treated  with  chlorine  electrolysis,  and  every  application  resulted  in 
greater  freedom  of  motion.  After  three  apjilications  his  foot  could 
move  through  an  arc  of  7  inches  more.  A  case  of  Dupuytren's 
contraction  fingers  was  treated  in  the  same  way  ;  the  forefinger 
was  bent  to  a  right  angle,  and  the  disease  had  lasted  fifteen  years. 
Each  treatment  loosened  and  cased  the  contraction,  and  after  eight 
applications  of  half  an  hour  each  the  finger  could  be  straightened. 
But  sclerosis  of  other  tissues,  jirovided  they  are  not  too  far  removed 
from  the  surface,  can  l)e  successfully  attacked.  In  this  way,  the 
writer  accounts  for  the  great  imjirovement  he  has  obtained  in  cases 
of  spastic  paralysis,  by  passing  very  strong  currents  with  one 
electrode  moistened  with  sodium  chloride  over  the  affected  part  of 
the  cord  and  the  other  over  an  indifferent  part.  Some  part  of  the 
current  will  traverse  the  affected  segment ;  there  will  Ik*  an  exchange 
of  ions,  and  the  action  of  the  chlorine  ion  will  have  a  resolving  effect 
on  the  sclerotic  tissue,  so  that  nerve  impulses  will  lie  transmitted 
more  freely.  Instead  of  the  chlorine  ion  the  hydroxyl  ion  OH  can 
be  used.  Leduc  has  cured  the  most  relwUious  strictures  of  the 
urethra  by  passing  a  metallic  bougie  attached  to  the  —  [xjle  up  to  the 
contracted  part,  and  by  passing  a  small  current  for  ten  minutes 
twice  a  week.  Similar  treatment  can  Ix'  employed  in  strictures 
of  the  cervix,  oesophagus,  etc.  For  cases  of  tic -douloureux,  the 
salicylic  ion  is  useful.  The  area  of  distribution  of  the  affected  nerve 
should  be  covered  with  several  layers  of  lint  soaked  in  a  weak 
solution  of  sodium  salicylate.  An  electrode  attached  to  the  —  pole 
should  be  placed  over  this,  and  a  large  electrode  attached  to  the  -|- 
polc  over  the  cervical  vertebra;.  \'ery  great  care  must  lie  taken 
to  avoid  all  abrupt  changes  in  the  current  strength,  or  the  patient 
will  l)e  rendered  giddy  and  will  see  flashes  of  light.  The  cuiTent 
should  be  gradually  raised  to  a  jxjint  short  of  discomfort  to  the 
patient  (15-40  m.a.),  and  should  Ik"  maintained  for  thirty  minutes. 
The  following  case  is  instructive. 

R.  M.,  aged  58,  recommended  by  Dr  Boyd  ;  jiaticnt  had  suffered 


BY    DR    DAWSON    TURNER  IO3 

from  tic-douloureuxfor  five  months;  the  pain  was  stabbing  and  worst 
at  night,  but  never  away.  Patient  unable  to  sleep  and  up  and  down 
all  night ;  cannot  open  jaw ;  becoming  worn  out  and  exhausted  ; 
many  remedies  tried  unavailingly.  The  first  application  of  30  m.a. 
for  twenty  minutes  relieved  him  for  twenty-four  hours  ;  a  second 
application  three  days  later  had  a  similar  effect,  after  five  applica- 
tions the  patient  expressed  himself  as  being  greatly  benefited ;  he 
was  able  to  take  food  and  to  sleep,  and  the  attacks  had  almost 
ceased.  Sciatica  and  pleurodynia  can  be  similarly  relieved.  An- 
other class  of  cases  in  which  the  method  may  be  of  service  is  that 
of  local  affections,  or  where  there  are  local  manifestations  of  some 
general  disorder — in  gout,  rheumatoid  arthritis,  and  chronic 
rheumatism  and  syphilis.  A  gouty  joint  can  be  directly  attacked 
by  placing  it  in  a  bath  containing  a  solution  of  salt  of  lithia  connected 
to  the  4-  pole  ;  on  passing  a  current  the  lithia  will  be  carried  into  the 
affected  part  and  uric  acid  and  oxalic  acid,  etc.,  will  tend  to  pass  out. 
Joints  affected  with  rheumatoid  arthritis  or  chronic  rheumatism 
can  be  treated  according  to  the  same  method,  but  other  drugs, 
such  as  sodium  salicylate,  may  be  found  more  useful.  The  writer's 
results  with  cases  of  rheumatoid  arthritis  treated  with  the 
salicylic  ion  have  not  been  very  encouraging.  Much  may  be  ex- 
pected from  the  electrolytic  introduction  of  drugs  in  the  future  ; 
instead  of  having  as  in  former  times  to  give  a  patient  relatively 
enormous  doses  by  the  stomach,  which  may  be  injurious  to  the 
digestion  or  toxic,  in  order  that  a  distant  joint  or  locus  morbi  may 
receive  a  sufficient  supply,  we  can  without  disturbing  his  general 
condition  introduce  directly  into  the  affected  part  the  drug  that  is 
likely  to  prove  most  useful.  There  are,  however,  certain  limita- 
tions :  one  is  that  all  drugs  cannot  be  so  introduced,  only  those 
that  dissociate  into  ions.  For  example,  oils,  alcohols,  glycerines, 
do  not  form  ions  and  do  not  conduct  electricity  ;  the  spiritus 
chloroformi  and  the  glycerinum  acidi  carbolici  could  not  be  used 
in  electrolysis.  To  introduce  these  substances  electrolytically 
their  aqueous  solutions  must  be  taken.  For  this  reason  too  they 
are  more  toxic  in  aqueous  solution  when  taken  internally.  Electro- 
lytes also  differ  in  their  ionisation,  acetic  acid  and  ammonium 
hydroxide  are  but  slightly  ionised  and  are  therefore  poor  conductors 
and  more  difficult  to  introduce  by  this  method.  Dr  Gonzales 
Sanchez  has  made  in  Prof.  Leduc's  laboratory  a  study  of  the  be- 
haviour of  different  ions  and  of  the  reaction  of  the  skin  and  tissues 
to   their  electrolytic   introduction.     I   quote  some   of  his   results. 
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The  halogens  and  alkalis  are  easily  introduced  and  produce.  U  in 
dilute  solution,  no  untoward  effects.  The  alkali  earths  are  also  well 
borne,  but  if  pushed  may  produce  necrosis.  The  intrcnluction  of 
the  ion  magnesium  is  painful,  a  rose  colouration  of  the  skin  is  pro- 
duced, traces  of  which  can  be  seen  for  more  than  fourteen  days 
later.  Manganese  also  produces  a  jiunctifonn  dark  colouration 
which  may  last  a  couple  of  months ;  the  dark  points  indicate  the 
position  of  the  glands,  and,  as  Leduc  has  pointed  out.  are  a  proof  that 
the  current  enters  only  by  the  glands.  The  ions  of  the  heavy  nietaLs 
coagulate  albumen  and  are  caustic.  How  far  any  ion  can  be  made 
to  travel  in  the  tissues  is  a  matter  of  great  interest ;  upon  this 
depends  the  value  of  the  method  in  deep-seated  affections.  Much 
must  dejjend  upon  the  length  of  time  the  current  is  maintamed. 
the  current  strength,  the  velocity  of  migration  of  the  particular  ion, 
and  its  diffusibility.  There  seems  to  the  writer  to  be  no  reason  why 
in  the  future  it  may  not  be  possible  to  attack  a  phthisical  cavity 
directly.     Surely  this  would  bo  a  great  step  in  advance. 

2    REM.\KKS   ON    EMPYEMA,    BASED    UN   A  SERIES    OF 
ONE  HUNDRED  CONSECUTIVE  CASES 

Ity  Al.KKu  r  K.  MORISON,  M.B.,  F.R.C.S.Ed.,  Hon.  .Surgeon,  Harllciiools 
Hospilal 

In  considering  empyema  there  are  one  or  two  |>oints  to  which  1 
should  like  to  draw  your  attention. 

I.  The  Physics  of  Effision  into  the  Pleiral  Cavity. — In 
the  normal  condition  of  the  pleura  the  intrapleural  pressure  is 
negative,  but  becomes  positive  in  purulent  effusions.  Effusion 
into  the  pleural  cavity  first  shows  itself  as  an  area  of  dulncss — (<i) 
Just  below  the  angle  of  the  scapula,  (b)  In  the  axilla  between 
the  fifth  and  eighth  rilis.  (c)  In  obliteration  of  Traulw's  semi- 
lunar tymjianitic  space,  (rf)  In  the  right  front  near  the  angle 
made  by  the  cardiac  and  hepatic  lines  of  dulness. 

Disappearing  effusion  is  last  manifest  in  the  axillary  lino  W- 
tween  the  fifth  and  eighth  rilis. 

The  root  of  the  lung  is  its  fixed  jx)int,  and  with  incic.i.-.ing 
effusion  the  lung  becomes  compressed  round  it.  Tlic  re-expanding 
lung  last  touches  the  chest  wall  at  a  jwint  di.igonally  furthest  from 
its  (ixed  jwint,  i.*".  in  the  axilla  alxjut  the  fifth  interspace.  This 
is  important  to  bear  in  mind,  as  it  is  the  pmint  of  election,  in  cases 
of  general  purulent  effusion,   for  incision  and  drainage.     It   also 
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explains  why  emptying  of  the  pleural  cavity  in  "  empyema  necessi- 
tatis "  occurs  generally  about  the  fifth  interspace. 

The  lung  does  not  tend  to  collapse  on  its  fixed  point  when  air  is 
admitted  into  the  pleural  cavity.  The  intrapulmonary  pressure 
is  quite  sufficient  to  maintain  the  two  layers  of  pleura  in  contact 
except  for  a  small  area  round  the  point  of  entrance  of  the 
air. 

II.  Interlobar  Fissures. — The  fissures  dividing  the  lungs 
into  lobes  can  be  mapped  out  as  follows  : — A  line  drawn  from  the 
spine  of  the  second  dorsal  vertebra  downwards  and  forwards  to 
the  junction  of  the  sixth  costal  cartilage  with  the  rib  divides  the 
lower  lobe  from  the  upper  ;  all  above  and  in  front  of  this  line  is 
upper  lobe,  all  below  and  behind  this  line  is  lower  lobe.  On  the 
right  side  a  second  fissure  extends  from  the  middle  of  this  line  just 
named  to  the  junction  of  the  fourth  costal  cartilage  with  the  sternum. 
These  fissures  or  sulci  vary  in  depth,  that  between  the  upper  and 
the  lower  lobes  being  deeper,  and  extend  almost  to  the  root  of  the 
lung.  Pus  forming  in  this  fissure  is  very  apt  to  escape  detection, 
being  transverse  to  the  axis  of  the  body,  and  very  commonly  is 
the  form  of  empyema  which  empties  itself  through  a  bronchus. 

III.  Causes  of  Empyema. — i.  Pletiro-pneumonia,  as  Dr 
Drummond  of  Newcastle  first  pointed  out,  is  by  far  the  most 
frequent  cause  of  empyema.  In  91  per  cent,  of  my  cases  the  history 
left  no  doubt  of  the  truth  of  this  important  observation.  The 
rich  network  of  lymphatics  immediately  under  the  pulmonary 
pleura,  the  invariable  association  of  pleurisy  with  pneumonia,  the 
constant  presence  of  the  pneumococcus  in  pneumonic  lungs,  and 
a  recognition  of  the  fact  that  the  pneumococcus  is  capable  of  causing 
suppuration,  prepare  one  to  receive  an  explanation  supported  by 
experience  and  the  teachings  of  anatomy  and  physiology. 

2.  Pleuriiis. — This  is  by  no  means  so  common  a  cause  of 
empyema  as  is  generally  supposed.  Only  4  per  cent,  of  my  cases 
appeared  to  be  probably  due  to  this  cause.  The  number  of  ordinary 
cases  of  pleuritic  effusion  seen  which  never  suppurate  is  remarkable 
if  this  be  a  frequent  result.  If  an  ordinary  serous  effusion  becomes 
purulent,  a  dirty  needle  or  aspirator  is  the  cause  in  the  majority 
of  cases — some  would  say  always. 

3.  Tuberculous  disease  of  the  lungs,  with  signs  of  cavity,  occa- 
sioned empyema  in  two  of  my  cases  (2  per  cent.).  The  purulent 
pleurisy  followed  a  pneumothorax,  as  is  the  usual  course  in  tuber- 
culous cases. 
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4.  Tuberculous  disease  of  the  lower  lobe  of  one  lung,  icithout  signs 
of  cavity,  was  followed  by  empyema  in  one  ]5atient. 

Case  i. — G.  B.,  a;t  43,  has  had  a  cavity  at  his  left  apex  for  some 
years.  Seven  weeks  ago  he  had  an  attack  of  acute  pneumonia  at  his 
left  base.  His  present  complaints  are  a  cough  with  jirofuse  ex- 
pectoration, shortness  of  breath,  and  loss  of  tlesh.  From  l>eing  a 
stout  man  he  has  been  reduced  to  a  very  thin  one.  The  cough,  he 
says,  comes  on  at  intervals,  and  at  these  times  a  large  quantity  of 
yellow  exix-'ctoration  is  expelled  by  it.  Relief  is  obtained  for  a 
time  ;  then  the  cough  and  expectoration  are  repeated.  Phj-sical 
examination  shows  an  apical  cavity  apparently  alx)ut  4  in.  in  length. 
Posteriorly  and  laterally  the  left  base  up  to  the  lower  angle  of  the 
scapula  is  dull  on  jiercussion,  the  vocal  fremitus  is  unaltered,  and 
crepitation  and  increased  vocal  resonance  are  heard  over  tlie  dull 
area.  An  aspirator  needle  introducc<l  lietwecn  the  sLxth  and 
seventh  ril)s  posteriorly,  jiroved  the  presence  of  j)us.  The  chest  was 
incised  at  this  spot,  and  9  oz.  of  pus  esca]x;d.  The  immediate 
result  was  most  satisfactory-,  all  his  symptoms  lieing  relieved.  The 
tube  was  removed  in  three  months,  and  the  sinus  closed,  but  crepi- 
tation continued  still  at  the  left  base. 

5.  Septic  disease  of  abdominal  organs  may  produce  empyema, 
directly,  by  direct  continuity  of  tissue  or  by  means  of  the 
diaphragmatic  or  retroi)eritoneal  lymphatics  ;  or.  indirectly,  by 
setting  up  a  septic  pneumonia.  It  is  not  an  infrequent  complica- 
tion in  abscess  of  the  hver,  appendicitis,  |x;rforating  gastric 
or  duodenal  ulcer,  acute  pancreatitis,  etc.  Such  a  case  was  the 
following  : — 

Case  2. — A.  M'G.,  xt.  36,  was  seen  with  Dr  Boswell  on  lOth 
January  at  11  a.m..  complaining  of  severe  pain  in  the  epigastric 
region  of  Iwenty-scven  hours'  duration.  He  gave  the  following 
history : — On  the  previous  morning  at  al>out  8.30,  while  walking 
along  the  street,  he  was  seized  with  violent  pain  in  the  pit  of  the 
stomach.  He  vomited  immediately,  but  this  gave  him  no  relief. 
With  difficulty  he  was  able  to  return  home  a  distance  of  alwut  300 
yards,  and  at  once  went  to  lx;d.  Dr  Boswell  saw  him  twenty-four 
hours  later,  and,  recognising  the  serious  nature  of  the  illness,  asked 
me  to  see  him  He  gave  a  |>ast  history  of  having  had  some  slight 
indigestion  during  the  previous  thri-e  weeks  and  of  feeling  depressed 
ami  tired,  but  beyond  this  he  ailed  nothing. 

On  examination,  we  found  him  looking  ill.  with  an  anxious 
cxpn-ssioii  ;     leinpcrature,    i<x)    :     ]^ulse     02         lespiiations.    32. 
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Breathing  was  almost  entirely  thoracic,  the  abdominal  msucles  were 
rigid  in  the  epigastric  region,  and  there  was  great  localised  tenderness 
on  pressure  imder  the  right  rectus  muscle.  Vomiting  occurred  as 
soon  as  anything  was  taken. 

The  diagnosis  we  made  was  a  slight  leakage  from  a  duodenal  ulcer, 
but,  taking  into  consideration  the  length  of  time  that  had  already 
elapsed,  we  administered  a  J  gr.  of  morphia  hypodermically,  and 
decided  to  open  the  abdomen  in  two  hours  if  there  were  no  improve- 
ment in  his  condition.  On  visiting  him  at  2  p.m.  he  was  very  much 
better,  had  not  vomited,  had  slept  most  of  the  time,  the  acute  pain 
had  disappeared,  and  there  was  only  some  tenderness  on  deep 
pressure  in  the  right  hypochondrium.  He  was  ordered  nutrient 
enemata,  and  forbidden  to  take  anything  by  the  mouth.  He  pro- 
gressed satisfactorily,  except  that  his  temperature  remained  raised 
from  9q°  to  102°,  untU  the  21st,  when  he  began  to  be  troubled  with 
pain  in  the  right  side  of  the  chest  and  a  short  dry  cough.  On  exa- 
mining his  chest,  we  found  friction  at  the  base  of  the  right  lung 
posteriorly,  and  dulness  merging  into  the  liver  region  was  elicited  on 
percussion.  As  the  dulness  extended,  the  breath  sounds  at  the 
base  of  the  lung  became  diminished,  and  on  the  24th  an  exploring 
needle  inserted  into  the  pleural  cavity  through  the  eighth  interspace 
posteriorly,  drew  off  some  stinking  sero-purulent  fluid  which  had  a 
strong  acid  reaction.  On  the  25th  I  opened  the  right  pleura  in  the 
eighth  interspace  posteriorly,  when  about  a  pint  of  fluid,  similar 
to  that  withdrawn  by  the  exploring  needle  on  the  previous  day,  was 
evacuated.  His  temperature  at  once  fell,  and  remained  below 
100°  except  on  ist  February,  when  it  rose  to  101°.  This  was  found 
to  be  due  to  blocking  of  the  drainage  tube  by  a  large  slough.  On 
removing  this  his  temperature  fell  to  normal.  The  tube  was  re- 
moved on  the  I2th,  and  after  this  date  the  patient  convalesced 
rapidly,  and  was  able  to  leave  home  on  the  24th  with  the  wound 
healed. 

6.  Staphylococcic  or  streptococcic  injection  of  the  lung,  etc. — One 
such  case  has  come  under  my  notice  due  to  an  osteo-niyelitis  of 
the  ribs. 

Case  3. — B.  B.,  aet.  17,  consulted  me  on  i6th  August  1905.  Her 
mother  noticed  that  for  about  six  weeks  she  had  been  very  short  of 
breath,  was  very  easily  tired,  and  had  become  very  much  thinner. 
On  examination,  I  found  her  temperature  101°,  pulse  116,  and  feeble  ; 
she  had  an  ashen  complexion,  and  looked  very  ill.  On  inspection 
of  the  chest,  the  heart  was  seen  beating  under  the  right  breast. 
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movement  on  the  left  side  was  practically  nil,  and  there  was  a  general 
fulness  l:)etween  the  ribs.  On  percussion,  the  whole  of  the  left  chest 
was  absolutely  dull ;  breath  sounds  were  entirely  absent,  and  the 
heart  sounds  were  most  dbtinct  on  the  right  side.  On  introducing 
an  exploring  needle  into  the  left  chest,  thick  pus  was  withdrawn. 

.4  iigiisl  18. — Operation. — The  left  pleural  cavity  was  opened  in  the 
fifth  interspace  in  the  mid-axillar>'  line,  and  about  3  pints  of  thick 
pus  escaped.  A  large  drainage  tube  was  inserted.  After  this  she 
rapidly  improved,  the  discharge,  at  first  very  profuse,  gradually 
diminished,  but  a  large  cavity  remained  in  the  i)leura.  On  Oth 
November  chloroform  was  administered,  and  a  thorough  examination 
made.  The  whole  of  the  tifth  rib  was  found  to  Ix;  necrosed  and  re- 
moved. On  2nd  December  the  wound  was  again  examined  under 
chloroform.  The  lung  was  still  unexpanded,  and  the  sixth  rib  was 
felt  to  be  bare  and  removcil.  A  counter-ojxjning  was  also  made  in  the 
seventh  interspace  i>osteriorly,  and  a  second  drainage  tube  inserted. 
Considerable  improvement  took  jilace  in  the  patient's  condition 
after  this  until  17th  Decemlx?r,  when  she  lx;gan  to  complain  of  pain 
and  stiffness  in  the  back  of  the  neck.  This  gradually  In-came  worse, 
her  temperature  ran  up  to  104",  sickness  set  in.  and  she  became 
comatose,  and  died  on  the  20th  of  cerebro-spinal  meningitis.  I'n- 
fortunately  no  post-mortem  could  lie  obtained. 

Diagnosis. — In  the  ordinary  case,  the  patient  is  licing  attended 
for  pneumonia,  and  presents  the  usual  symptoms  and  signs  of  that 
disease.  The  actue  illness  runs  its  course,  and  convalescence  seems 
assured.  Then  it  is  noticed  that  the  patient  does  not  recover  .is 
was  expected.  He  Ixjcomes  listless,  has  a  poor  and  fitful  ajipetite, 
loses  flesh,  and  sweats  at  nights.  X'omiting  is  a  not  infrequent 
symptom,  and  has  apjieared  to  me  more  common  when  the  npht 
side  is  affected.  There  is  a  short,  dry,  troublesome  cough,  and  a 
febrile  temperature.  A  jx:culiar  ashiness  of  romjilexion  may  I'c 
olKerved.  With  symjitoms  of  this  kind,  a  history  such  as  has 
been  described,  and  phN'sical  signs  of  lluid  in  the  jilenra  or  of  con- 
solidated lung,  the  ex]>loring  needle  should  find  pus. 

In  several  cases  I  have  seen  the  diagnosis  has  lx«n  diflicult 
from  the  misleading  character  of  the  histor\'  and  symptoms,  and 
has  only  lx>en  arrived  at  by  a  comjilctc  examination  and  ronfulencc 
in  phj-sical  signs.  The  difliculty  arises  from  the  curious  sunulation 
of  an  abdominal  ailment  by  certain  of  these  c;ises.  The  patient, 
if  a  child,  complains  of  pain  in  his  "  lielly."  The  illness  commences 
acutely  with  vomiting,  distension,  tenderness,  and  hardness  of  the 
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abdomen.  The  cough  is  not  an  aggressive  feature,  and  it  is  easy 
to  regard  the  case  as  one  of  peritonitis,  which  it  closely  resembles. 
In  some  cases  of  simple  pleurisy,  the  same  abdominal  tenderness, 
resistance,  and  pain  are  seen,  and  the  explanation  is  obvious  if  the 
distribution  of  the  intercostal  nerves  is  remembered,  the  sixth  ter- 
minating in  the  epigastric  region,  the  tenth  in  the  umbilical  region. 
The  pleuritic  pain  is  referred  to  the  end  of  the  irritated  nerves  ; 
the  skin  supplied  by  them  is  tender,  and  the  abdominal  muscles 
enervated  by  them  are  contracted.  When,  too,  it  is  remembered 
that  acute  idiopathic  peritonitis  is  one  of  the  rarest  of  ailments, 
such  a  mistake  is  not  likely  to  happen.  The  physical  signs  are  those 
of  fluid  in  the  pleura,  deficient  expansion  of  the  affected  side  of  the 
chest,  and  approximation  of  the  ribs,  with  diminution  in  size  of  the 
intercostal  spaces,  is  the  rule,  and  it  is  only  in  rapidly  forming 
effusions  that  separation  of  the  ribs  with  bulging  of  the  intercostal 
spaces  and  oedema  of  the  chest  wall  occurs. 

Absolute  dulness  and  resistance  on  percussion  are  present,  it 
may  be  over  practically  the  whole  side  or  over  a  limited  area  and 
in  any  part  of  the  lung. 

Vocal  fremitus  is  weak  or  absent,  and  its  localisation  is  some- 
times difficult  to  test  accurately.  The  old-fashioned  single  stetho- 
scope will  be  found  valuable  as  an  aid.  By  applying  the  ear-piece 
to  the  palm  of  the  hand  and  the  chest-piece  to  the  suspected  site, 
small  localised  areas  of  altered  fremitus  may  be  mapped  out. 

\'ocal  resonance  is  also  of  great  assistance,  and  corresponds 
with  the  condition  of  the  breath  sounds.  When  the  latter  are 
absent,  voice  sounds  are  also  absent  ;  when  the  breathing  is  tubular, 
the  vocal  resonance,  and  especially  a  whisper,  is  intensified.  In 
children  who  have  thin  chest  walls  it  is  specially  unreliable.  Bacelli's 
theory — that  the  whispered  voice  is  conducted  through  serum  but 
not  through  pus — has  not  in  my  experience  proved  of  any  value 
as  an  aid  to  diagnosis.  The  nature  of  the  breath  sounds  depends 
on  the  sounds  that  are  produced  in  the  lungs  or  in  the  bronchi,  and 
not  upon  the  presence  of  fluid.  Fluid  transmits  sound  well,  but  there 
may  be  no  breath  sounds  produced,  and  so  none  are  audible  through 
the  fluid.  Tubular  or  bronchial  breathing  is  present  in  a  fair  pro- 
portion of  cases,  and,  especially  in  children,  owing  to  the  greater 
resiliency  of  their  chest  wall,  a  correspondingly  small  degree  of 
compression  of  the  lung,  and  greater  patency  of  the  bronchi. 

The  heart  is  frequently  altered  in  position,  and  the  heart  sounds 
are  absent  from  their  normal  position,  or  present  in  some  other 
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region,  such  as  the  left  axilla  or  to  the  right  of  the  sternum.  In  some 
cases  the  side  is  hyper-resonant  or  the  percussion  note  little  altered, 
especially  when  the  effusion  is  on  the  left  side.  In  such  a  case  the 
tympanitic  area  of  resonance  usually  occupied  by  the  stomach 
laterally  will  Ik;  dull,  and  the  dulness  extends  over  as  far  as  the 
epigastric  region.  These  signs  are  due  to  the  diaphragm  being  pushed 
down  by  the  fluid  in  the  pleural  cavity,  and  displacing  downwards 
the  abdominal  contents.  On  the  right  side  the  dulness  of  fluid  in 
the  chest  may  lie  mistaken  for  the  normal  liver  dulness.  if  the  lower 
edge  of  the  displaced  liver  is  not  recognised. 

In  all  doubtful  cases  the  exploring  needle  should  lie  used.  It 
may  be  employed  with  perfect  safety,  if  the  skin  round  and  over 
the  proposed  puncture  be  previously  purified  and  the  needle  rendered 
aseptic. 

In  some  cases  several  punctures  are  necessary  before  the  result 
is  certain,  and  even  though  the  needle  goes  into  pus  this  may  fail 
to  be  withdrawn.  In  every  case  where  nothing  comes  through  the 
needle,  it  should  be  siisi)ected  of  Ix'ing  blocked.  These  difficulties 
arise  in  localised  empyema,  or  where  the  pus  is  inspissated  or  flaky. 

Prognosis. — i.  That  pus  in  the  pleural  cavity  is  capable  of 
absorption  has  been  demonstrated  to  me  by  one  case  which  came 
under  my  notice — A.  S.,  xi.  3.  The  presence  of  pus  was  diagnosed 
by  physical  signs  and  verified  by  the  needle,  but  the  parents  refused 
operation.  Recovery  followed  without  expectoration  or  external 
discharge  of  the  pus.  In  another  case,  C  W.,  .xt.  4.  operative  inter- 
ference was  refused  for  six  weeks  after  the  diagnosis  of  empyema 
was  made  by  the  needle,  and  on  ojiening  the  chest  only  4  oz.  of  thick 
sticky  pus  came  away.  It  looked  as  if  the  pus  were  in  process  of 
absorption. 

2.  Spontaneous  a'acuation  through  a  bronchus.  —  In  two  cases 
recovery  followed  this  event  without  operation.  C.  W.,  art.  6. 
had  a  large  empyema  on  the  right  side.  Operation  was  refused. 
The  pus,  ruptured  into  a  bronchus,  was  expectorated  freely,  and 
recovery  took  place  in  twenty-one  da)"s.  R.  U.,  x\.  4b.  had 
jincumonia  of  the  middle  lolic  of  the  right  lung  on  3rd  August  1905. 
Interlobar  empyema  discovered  by  ph\-sical  signs  and  exploring 
needle  on  26th  August.  Operation  rcfusetl.  Pus  was  evacuated 
by  expectoration  until  24th  September.     Complete  recovery. 

In  ten  cases  jius  in  such  large  quantity  as  to  make  it  certain 
that  an  oficning  had  formed  in  the  lung  was  exjicctoratcd  prior 
to    operation.     ,\ftcr    ojieration    these    cases    pursued    an    aseptic 
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course,  and  complete  recovery  without  damage  to  the  hing  followed 
in  all.     Most  of  them  came  to  me  with  a  diagnosis  of  consumption. 

3.  In  some  cases  pus  is  discharged  into  the  oesophagus,  stomach, 
or  other  adjacent  organs.  This  can  only  take  place  where  the 
accumulation  is  great  and  the  course  of  the  disease  is  prolonged 
and  unaided.     I  have  no  experience  bearing  on  it. 

4.  Spontaneous  evacuation  through  the  chest  wall,  the  so-called 
"  empyema  necessitatis,"  is  of  all  forms  of  spontaneous  evacuation 
the  most  unsatisfactory.  It  usually  occurs  through  or  above  the 
fifth  interspace,  and  oedema  of  the  chest  wall  is  a  common  signal. 
In  a  few  cases  recovery  foUows,  but  the  majority  die  of  exhaustion 
or  waxy  disease.  Five  cases  of  this  have  occurred  in  my  hundred 
cases.  All  had  been  discharging  a  considerable  time  before  coming 
to  me.  In  two  cases  the  pus  had  escaped  through  the  eighth  inter- 
space in  the  mid-axillary  line.  The  other  three  cases  were  dis- 
charging, one  through  the  second  interspace  below  the  centre  of 
the  clavicle,  the  other  two  through  the  fifth  interspace.  Four 
of  these  cases  were  cured  by  Estlander's  operation,  the  fifth  by 
ordinary  incision  and  drainage.  The  last  case,  E.  E.,  set.  26,  had 
been  under  treatment  for  some  months  prior  to  consulting  me, 
and  had  undergone  two  operations  for  necrosis  of  the  ribs.  On 
examination,  a  tortuous  sinus  existed  under  the  right  breast,  and 
this  led  through  the  sixth  interspace  into  the  pleural  cavity.  A 
counter-opening  was  made  in  the  mid-axillary  line  in  the  fifth 
interspace,  and  a  large-sized  drain  inserted.  The  breast  was  re- 
flected upwards  by  a  semilunar  incision,  the  sinus  opened  up  and 
scraped,  and  plugged  with  iodoform  gauze  extending  up  to  but 
not  through  the  opening  in  the  chest  wall.  A  tedious  recovery 
took  place,  but  no  deformity  of  the  chest  resulted.  This  successful 
result  I  attribute  to  the  valvular  nature  of  the  opening  through 
which  the  pus  was  discharged,  preventing  septic  infection  of  the 
]ius  which  was  in  the  pleural  cavity. 

5.  Surgical  treatment  offers  the  best  results,  immediate  and  remote. 
My  cases  proved  that  uncomplicated  empyema  treated  with  proper 

surgical  care  is  not  a  serious  disease,  for  of  a  hundred  cases  all  but 
three  recovered.  The  deaths  were  due  to  bronchitis,  marasmus, 
and  cerebro-spinal  meningitis  respectively. 

If,  the  saving  of  life  is  satisfactory,  the  perfect  recovery  of  these 
cases  is  more  satisfactory  still.  I  have  measured  and  examined 
the  chests  of  most  of  them  months  after  operation,  and,  except  for 
the  scar,  it  is  impossible  to  say  which  side  has  been  affected. 
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Empyema  has  never  to  my  knowledge  been  followed  by  tulier- 
culous  lung  disease.  Recoverj'  has  been  complete  and  jiermanent 
in  all  uncomplicated  cases.  In  one  of  my  cases,  a  boy  xt.  q,  tli. 
right  lung  was  compressed  for  si.\  months  before  an  operation  w.i- 
allowed  by  the  parents,  and  a  marked  lateral  cur\'ature  was  present. 
Two  months  after  the  closure  of  the  wound  the  right  half  of  the  chest 
measured  the  same  in  circumference  as  the  left,  and  all  trace  of 
spinal  curvature  had  disappeared.  Such  a  result  can  surely  only 
be  predicted  if  the  irritation  of  putrefaction  or  irrigation  be  avoideil 
either  causes  chronic  thickening,  induration,  and  sul'isequent  con 
traction  of  the  inflamed  i>leura,  with  deformity  of  the  chest  and 
spine. 

The  average  duration  of  treatment  from  the  date  of  the  incision 
to  the  completion  of  healing  was  thirty-three  daj-s.  The  shortest 
jieriod  was  twenty-one  daN-s,  the  longest  sixty-one  daj-s. 

Treatment. — There  is  no  medicinal  treatment  that  will  cure 
empyema.  It  requires  surgical  measures  as  an  ordinarj"  alKco^- 
does.  Occasional  recoveries  follow  aspiration,  and  in  my  earlin 
cases  I  tried  it,  but  very  seldom  with  good  result.  In  a  laigi- 
percentage  of  cases  the  pus  reaccumulates  rapidly,  and  I  soon 
concluded  against  further  trial  of  the  aspirator. 

Aspiration  is,  however,  of  service  in  one  class  of  case — in  patients 
who  are  suffering  from  dj-s|)nfia,  due  to  a  large  collection  of  pus, 
or  in  whom  some  comjilication,  such  as  double  empyema  or  severe 
bronchitis,  renders  ojKMative  interference  inadvisable.  In  such 
cases  it  is  to  Ix-  resorted  to  only  to  tide  the  patient  over  a  trying  time, 
and  as  soon  as  the  urgent  symptoms  disa]»|x'ar  the  chest  should 
he  Oldened  and  drained.  In  the  following  case  1  employed  this 
method  with  satisfactory  result : — 

Case  4. — G.  C.  «t.  10  months.  First  seen  14th  NovcmlK-r.  A 
history  of  "  bronchitis  "  for  a  fortnight.  Left  chest  full  of  fluid, 
which  the  needle  proved  to  lie  pus.  There  was  capillary  bronchitis 
on  the  right  side,  with  great  d\'spn<va.  I  aspirated  and  withdrew 
a  pint  of  pus  from  the  left  chest,  with  marked  imjirovcment  to  the 
respiration.  The  child's  condition  imjnoved,  and  on  20th  Novemlier 
I  opened  and  drained  the  left  pleura  of  I  jiint  of  pus.  Convales- 
cence was  rapid. 

The  Operation.— The  patient,  surgeon,  instruments,  and 
assistants  are  pre|>arcd  as  for  an  asceptic  o|x?ration  with  the  most 
scrupulous  care.  An  ana-sthetic  in  the  case  of  children  is  always 
advisable,  though  in  the  rase  of  adults  with  a  very  full  chest,  the 
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operation  can  be  done,  and  with  much  greater  safety,  with  the 
aid  of  a  local  anesthetic. 

Chloroform  is  the  best  anaesthetic  for  the  purpose,  but  must 
be  administered  with  special  care,  and  during  the  whole  of  the  opera- 
tion the  patient  should  lie  on  the  back.  I  have  seen  most  serious 
effects  produced  by  turning  the  patient  over  on  to  the  sound  side 
during  the  operation.  This  may  be  avoided  by  drawing  the  patient 
to  the  edge  of  the  table,  so  that  the  side  to  be  incised  projects  over 
the  edge. 

The  situation  of  the  incision. — In  all  cases  it  is  advisable  before 
incising  the  chest  wall  to  explore  with  a  needle  to  ascertain  the 
position  of  the  pus.  This  was  very  forcibly  impressed  on  me  by 
the  following  case  : — 

Case  5. — E.  W.,  jet.  3,  had  broncho-pneumonia  three  weeks  ago, 
and  as  the  child's  health  and  the  condition  of  the  chest  did  not 
improve,  its  medical  attendant  explored  the  left  chest  with  an  ex- 
ploring needle,  and  found  pus  in  the  fifth  interspace  in  the  posterior 
axillary  line.  Two  days  after,  he  asked  me  to  operate.  Un- 
fortunately, the  exploring  needle  had  been  forgotten,  and  I  there- 
fore made  the  central  point  of  the  incision  at  the  spot  indicated  by 
the  previous  needle  puncture.  On  opening  the  pleural  cavity,  no 
pus  was  found,  and  though  I  searched  in  all  directions  with  a  pair 
of  sinus  forceps  the  abscess  could  not  be  detected.  The  incision 
was  therefore  closed,  and  next  day,  with  an  exploring  needle  I 
found,  after  many  attempts,  a  small  collection  of  pus  (about  2  oz.) 
in  the  fifth  interspace  about  2  in.  from  the  spine.  A  drainage  tube 
was  inserted,  and  the  case  did  well. 

The  point  I  select  when  possible  is  in  the  sixth  interspace  just 
in  front  of  the  posterior  axillary  line.  A  vertical  incision  is  first 
made  through  the  skin,  then  a  horizontal  one  through  the  muscles 
along  the  upper  border  of  the  seventh  rib,  into  the  pleural  cavity. 
A  pair  of  sinus  forceps  is  then  introduced  into  the  pleural  cavity, 
by  opening  and  withdrawing  which  the  wound  is  dilated.  Before 
all  the  pus  has  escaped  an  indiarubber  drainage  tube,  a  ^  in.  in 
diameter  and  2  in.  long,  is  inserted.  The  tube  is  perforated  for  the 
inner  third  of  its  length  only,  for  if  there  are  any  openings  in  the 
outer  part  of  the  tube  it  frequently  becomes  blocked  from  granula- 
tions growing  into  them.  A  safety-pin  passed  through  the  outer 
end  prevents  the  drainage  tube  from  shpping  in — an  accident 
apparently  of  not  infrequent  occurrence.  As  soon  as  the  discharge 
has  become  small  in  quantity,  half  the  tube  may  be  cut  off,  the 
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remainder  retained  for  a  few  days.  For  the  first  da\-s  after  removing 
the  tube  I  am  always  anxious,  and  if  the  cough  returns,  with  some 
rise  of  temperature  or  vomiting.  1  explore  the  wound  with  a  prol>e, 
lest  the  outer  opening  should  have  closed  too  quickly. 

In  long-standing  empyema,  the  diaphragm  may  be  wounded 
in  re-introducing  the  tube,  if  care  Ls  not  taken.  The  collapsed 
lung  allows  the  diaphragm  to  ascend  into  the  chest,  and  it  lies  closely 
apf)osed  to  the  chest  wall  :  being  softened,  too.  it  is  easily  torn  and 
the  abdominal  cavity  may  be  opened. 

The  wound  is  dressed  with  corrosive  gauze  and  wood-wix)) 
wadding,  and  the  dressing  is  kept  in  place  by  a  domette  bandage 
tixed  by  liraces  over  the  shoulders,  and  prevente<l  from  rising  to 
let  air  pass  underneath  by  three  or  four  turns  of  elastic  webbing 
bandage.  It  is  in  all  cases  advisable  to  dress  the  wound  two  or 
three  times  during  the  first  twenty-four  hours,  in  which  the  dis- 
charge is  most  profuse.  The  dressings  after  this  are  changed  daily 
till  the  second  week,  when  every  other  day  is  geneially  sufficient 
The  guide  to  frequency  of  dressing  is  the  amount  of  dischargiv 
The  bandage  should  never  Ik;  allowetl  to  be  stained  longer  than  can 
be  avoided.  During  the  third  week,  in  a  large  proiwrtion  of  cases, 
the  tube  can  be  removed  and  the  wound  rapidly  closes.  The  dis- 
charge should  be  serous  after  the  third  or  fourth  day.  If  it  is 
punilent,  this  indicates  either  that  the  tulw  is  not  acting  efficiently 
or  that  the  wound  has  l>ecome  septic.  Irrigation  is  tmnecessary  and 
hurtful.  Even  the  most  fivtid  cases  become  sweet  after  a  few  da^-s' 
good  drainage  and  carcfiil  dressing.  As  an  aid  to  assisting  the  lung 
to  expand,  immediately  the  patient  is  out  of  bed,  he  should  lie  en- 
couraged in  the  use  of  gymnastic  appliances — trajieze,  horizontal  bar, 
etc.,  and  in  making  respiratory  etTorts  such  as  are  required  in  running 
upstairs,  or  in  playing  wind  instruments.  In  a  certain  projxirtion 
of  cases,  a  long  narrow  sinus  which  discharges  a  small  quantity  of 
serum,  persists  in  spite  of  this  treatment.  The  line  the  sintis  takes 
is  gener.ally  backwards  and  upwards.  I  have  found  that  by  making 
a  counter-ojx^ning  |X)steriorly  midway  iKtween  the  end  of  the  sintis 
and  the  original  ojiening,  inserting  a  drainage  tul)c  and  .lUowing 
the  first  wound  to  close,  that  the  closure  of  the  sinus  Ls  s|x^'dily 
effected. 

In  four  cases  I  have  performed  Estlandcr's  operation,  and  tht 
notes  sufficiently  indicate  the  class  of  cases  in  which  this  ojicration 
is  called  for.  In  all  instances  the  wound  had  Ix-cn  allowed  U' 
become   septic.     In    .ill    there    was    jicrsi^tcnt    puriilent    dischari;<' 
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for  from  two  and  a  half  to  eight  months,  and  this  had  reduced  the 
patients  to  a  weak  and  emaciated  condition.  The  side  was  con- 
tracted, the  ribs  close  together,  and  the  lung  appeared  bound  down. 

A  semilunar  incision  with  its  convexity  downwards  was  made 
in  the  lateral  chest  wall,  and  the  soft  parts  dissected  off  the  ribs 
and  turned  upwards.  An  incision  was  next  made  through  the 
periosteum  covering  the  ribs  from  the  third  to  the  eighth,  and  a 
varying  amount  of  bone  excised,  from  2  to  4  in.  A  free  opening 
was  then  made  through  the  pleura,  and  a  counter-opening  poste- 
riorly. A  drainage  tube  was  passed  from  one  opening  to  the  other, 
and  in  shortening  it  the  tube  was  left  in  the  posterior  opening.  All 
the  cases  did  remarkably  well,  but  in  all  considerable  deformity 
remains.     My  conclusions  are  : — 

That  pleuro-pneumonia  is  the  most  frequent  cause  of  empyema- 

That  empyema  rarely  follows  pleurisy  with  effusion. 

That  in  adults  empyema  is  more  likely  than  in  children  to  be 
secondary  to  serious  lung  disease. 

That  the  diagnosis  of  empyema  is  not  always  easy,  for  it  may 
be  ushered  in  by  symptoms  pointing  more  to  the  abdominal  than 
the  thoracic  cavity,  and  the  physical  signs  resemble  closely  those 
of  consolidation. 

That  the  exploring  needle  should  be  used  in  all  doubtful  cases, 
and,  if  needful,  in  more  than  one  place. 

That  there  is  no  danger  in  using  the  needle  with  proper  care. 

That  the  immediate  prognosis  of  an  uncomplicated  empyema 
treated  by  incision  and  drainage  is  good.  It  is  worst  when  allowed 
to  burst  through  the  chest  wall. 

That  the  remote  prognosis  is  e.xcellent.  No  deformity  follows 
recovery,  and  no  sequel*  are  to  be  anticipated. 

That  the  best  prognosis  can  only  ye  given  in  cases  where  an 
aseptic  condition  of  the  pleural  cavity  can  be  assured  by  antiseptic 
operation  and  antiseptic  after-treatment. 

That  the  anaesthetic  should  be  carefully  administered,  and  the 
patient  not  turned  over  during  its  administration. 

That  in  adults  it  is  safer  to  do  the  operation  without  general 
anaesthesia. 

That  aspiration  is  disappointing  as  a  curative  agent,  but  is 
useful  in  some  cases  temporarily. 

That  incision  and  drainage  with  antiseptic  precautions  may 
be  trusted  to  cure  all  cases  of  curable  empyema. 

That  irrigation  is  unnecessary  and  dangerous. 
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That  rib  resection  is  needful  in  some  neglected  cases,  but  in  the 
generality  of  cases  it  is  meddlesome  surgery. 


Meeting  VI.     March  4,  1908 

I)r  J.XMhs   RnxHllv.   I'residtnt.  in  the  C/iiiit 

\.  Exhibition  of  P.\tiexts 

1.  Mr  Alexis  Thomson  exhibited  a  boy.  aged  lO  who  complained 
of  inability  to  comidetely  extend  the  forearm  at  the  elbow-joint. 
There  was  no  evidence  of  disease  and  no  definite  history  of  injury. 
A  skiagram  showed,  however,  that  the  up|)cr  epiph^^sis  of  the  ulna 
had  been  jiartially  separated  and  displaced  for\vards  to  a  very  slight 
degree,  thus  accounting  for  the  mechanical  arrest  of  the  movement 
of  extension  when  nearing  its  extreme  limit. 

2.  Mr  George  Chietie  exhibitctl  two  patients  on  whom  he  had 
operated  for  perf()R.\ted  gastric  li.cer,  in  which  the  alnlo- 
minal  wall  was  completely  closed  at  the  ojwration. 

The  two  patients  shown  to-night  were  admitted  to  Mr  Cathcarl's 
wards,  one  4,  the  other  2i  months  ago,  both  suffering  from  ruptured 
gastric  ulcer.  I  think  they  may  Ix;  of  interest  to  the  Society  as  they 
illustrate  certain  ]X)ints  regarding  the  resistant  |x>wer  of  the  jx-ri- 
toncum  against  extravasation  of  the  contents  of  the  stomach,  which 
Mr  Dowden  drew  attention  to  at  the  January  meeting.  .M  thai 
meeting  he  showed  a  patient  on  whom  he  had  oj>eratetl  for  j>erforatetl 
gastric  ulcer  to  illustrate  the  result  of  early  complete  suture  of  the 
abdominal  wounds.  In  the  case  which  he  showeil  it  may  lie  remem- 
bered that  on  insiKJCting  the  alxlominal  cavity  alx)ut  forty-eight 
hours  after  the  initial  ojieration,  he  found  it  in  such  a  satisfactory 
condition  that  he  completely  stitched  up  the  alxlominal  wounds. 
The  cases  shown  to-night  differ  in  that  the  abdominal  cavity  was 
completely  closed  at  the  time  of  the  ojieration,  no  drainage  whatever 
lieing  employed.  In  Iwth  cxses  ru])ture  had  occurrc<l  alx>\it  four 
hours  before  the  oix;ration.  in  Ixith  the  ulcer  was  found  on  the  antcrioi 
as|iect  of  the  stomach  towards  the  pyloric  end  and  near  the  les^scr 
curvature  The  treatment  w;us  exactly  similar.  After  closing  the 
ulcer  the  extravasatcd  fluid,  which  was  localised,  was  carefully 
removed  by  sponging  with  gauze  until  the  parts  involved  were 
apparently   (piite   dry  ;    the   abdominal  wound  w.-ts   then    sutured 
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Primary  union  occurred  in  both  cases  without  any  compli- 
cations. 

These  cases  not  only  illustrate  the  point  drawn  attention  to  by  Mr 
Dowden,  but  also  illustrate  the  great  importance  of  early  operation 
in  cases  of  perforated  ulcer. 

I  am  sorry  that  discussion  is  not  allowed  when  cases  are  shown, 
as  some  might  question  the  treatment  adopted  ;  but  the  cases  speak 
for  themselves,  and  the  possibility  of  secondary  adhesions  with 
consequent  interference  with  the  functions  of  the  stomach  is  not 
nearly  so  likely  to  occur  as  in  those  cases  in  which  local  drainage 
is  employed ;  whereas,  owing  to  the  early  time  at  which  the  cases 
were  seen,  any  attempt  to  drain  the  pelvis  would  probably  have 
disseminated  the  extravasated  contents.  It  was  not  thought  neces- 
sary to  perform  gastro-enterostomy  in  either  case,  as  the  ulcer  was 
not  sufficiently  near  the  pylorus.  Both  men  have  kept  well  since  the 
operation,  and  both  are  doing  their  usual  work. 

II.  Exhibition'  of  Specimens 
Dr  F.  M.  Graham  exhibited  a  photograph  and  skiagrams  of  a 

case    of    ABSENCE    OF    BOTH    FOREARMS. 

GENERAL    DESCRIPTION 

Patient  (a  native  of  Hankow)  with  scoliosis  of  spine  and  inal- 
development  of  arms. 

Age  56. 

Height  4  feet  6  inches. 

No  one  else  in  his  family  was  deformed.  His  deformities  have 
existed  from  birth — of  chief  interest  is  the  congenital  absence  of  the 
bones  of  the  forearm. 

Right  Arm 

Shoulder- joint  defective.  Upper  arm  cannot  be  raised  from  side, 
but  only  has  antero-posterior  movement. 

Right  humerus  9 J  inches  long.  At  lower  end  shows  a  spine  of 
bone  projecting  downwards  and  inwards,  li  inches  below  level  of 
external  condyle.  Triceps  is  apparently  attached  to  this  spine.  In 
front  of  lower  end  is  a  mass  of  small  bones,  which  slides  on  the 
humerus. 

In  front  of  these  bones  are  the  metacarpals  and  phalanges  of  two 
complete  fingers,  provided  with  flexor  and  extensor  tendons  ;   lying 
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to  the  radial  side  are  the  rudimentary  lx)nes  of  a  third  dipit  which 
has  no  muscles. 

EUxjw-jcint  moves  40". 

From  front  of  elbow  to  finger  tip  is  7  inches. 

Skin  of  palm  comes  to  within  i  inch  of  humerus. 

Lcfl  Arm 

Movements  ot  shoulder  defective  as  in  case  of  right  arm. 

Lett  humerus  7  inches  long.  At  lower  end  a  projecting  spur  ol 
bone  passes  downwards  from  the  inner  side  of  the  lx)ne  to  ij  inches 
below  level  of  external  condyle.  Biceps  is  distinctly  attached  to  a 
bone  lying  in  front  of  lower  end  of  humerus. 

Triceps  is  attached  to  the  projecting  spur. 

Bones  of  carpus  and  two  jierfect  fingers  and  one  ruduiu-ntai  y  liij^n 
present,  the  latter  having  no  separate  covering  of  skin.  The  skin 
of  the  palm  extends  half-way  down  the  metacarjials.  Frcm  [Kiini 
of  elbow  to  finger  tip  is  b|  inches. 


III.  Original  Ccmminications 

I  DIVERTICLLA  OF  THE  ALIMENTARY  TRACT.  WITH 
PAKTICLLAR  REFERENCE  TO  THOSE  MET  WITH 
IN  THE  lI.ELM  RESILTINC  FROM  AN  ACCESSORY 
PANCREAS  AND  FROM  TIMERCLLOSIS. 

Hy  .\l,KXIs  Thomson,  F.K.C.S.Kd..  .Vssistant-Surgcon, 
Kdinlnir>;h   Koyal   Intirmary 

DlVERTlCl'LA  or  [Kjuchings  are  met  with  in  relation  lo  so  many 
of  the  tubular  and  saccular  structures  of  the  Ixxiy,  that  their 
consideration  would  lead  me  far  lx?yond  the  limits  of  the  present 
occasion  were  I  not  to  restrict  m\'sclf  to  those  connectc<l  with  the 
alimentary  tract.  Diverticula  are  met  with  almost  throughout 
its  whole  length,  but  occur  with  varying  frequency  in  the  difierent 
parts  of  the  digestive  tube.  They  are,  for  example,  comparatively 
common  in  the  pharynx,  gullet,  lower  part  of  the  ileum,  and  m 
the  sigmoid  colon  ;  they  are  comjiaratively  rare  in  the  stomadi. 
duodenum,  jejunum,  vermiform  ap|>cndi.\,  and  in  the  rectum  ,  so 
far  as  I  am  aware,  their  occurrence  in  the  CAHrum  or  ascemling 
colon  has  not  l>ei'n  notiil.     It  was  formerly  the  custom  to  s|icak 
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of  true  diverticula,  which  consists  of  a  pouching  of  all  the  coats 
of  the  digestive  tube,  and  of  false  diverticula,  in  which  the 
mucosa  and  serosa  are  pouched  through  a  gap  or  defect  in  the 
muscularis.  The  demonstration  of  acquired  pouches  in  which  all 
the  coats  are  represented  has  made  this  distinction  invalid,  and 
we  now  speak  of  congenital  diverticula,  in  which  the  protrusion 
depends  on  the  persistence  of  foetal  structures  such  as  the  visceral 
arches  or  the  Vitelline  duct,  and  of  acpiiired  diverticula,  in  which 
the  chief  etiological  factor  is  any  condition  that  impairs  the  integrity 
of  the  muscular  coat  of  the  digestive  tube. 

Diverticula  of  the  pharynx  and  cesophagus  are  comparatively 
common.  Those  springing  from  the  pharyngeal  wall  take  origin 
from  the  inner  portion  of  the  second  visceral  cleft  and  open  in 
the  immediate  vicinity  of  the  tonsil.  In  the  unique  specimen 
described  by  Morrison  Watson,  to  which  my  attention  was 
directed  by  Professor  Cunningham,  the  inner  opening  was  situated 
behind  the  tonsil,  while  the  lower  blind  expanded  extremity 
reached  down  to  the  episternal  notch  ;  its  wall  did  not  contain 
any  circular  muscular  fibres,  but  possessed  a  single  layer  of  striped 
fibres  arranged  parallel  to  the  long  axis  of  the  tube. 

A  much  more  common  seat  is  at  the  junction  of  the  pharynx 
with  the  cesophagus,  where  there  is  an  anatomical  weakness  due  to 
the  divergence  of  the  longitudinal  muscular  fibres,  which  run 
forwards  as  they  ascend  in  the  shape  of  two  lateral  bands  to 
become  attached  to  the  cricoid  cartilage.  The  weakness  is  most 
marked  in  the  middle  line  posteriorly,  where  the  majority  of  the 
so-called  "pressure  pouches"  occur,  but  the  weakness  also  effects, 
although  to  a  less  extent,  the  lateral  walls  of  the  gullet  in  this 
situation.  There  is  a  characteristic  example  of  a  pouch  at  this 
level  springing  from  the  left  lateral  wall  of  the  tube,  in  the  St. 
Thomas's  Hospital  Museum,  London.  Butlin,  who  was  one  of 
the  first  in  this  country  to  write  on  these  pouches,  referred  to 
the  absence  of  muscle  fibres  in  the  wall  of  the  pouch  observed  bj' 
him,  and  to  the  extraordinary  elasticity  of  the  pouch,  so  that  it 
could  be  easily  distended  to  two  or  three  times  its  natural  size. 

Diverticula  of  the  gullet  resulting  from  defects  in  the  muscular 
coat  are  met  with  at  other  parts  of  the  tube,  and  of  this  I  am  able 
to  show  an  instructive  example.  It  is  a  pouch  about  the  size 
and  shape  of  an  ordinary  thimble,  projecting  from  the  right 
antero-lateral  aspect,  at  the  junction  of  the  middle  and  lower 
thirds    of    the    thoracic    cesophagus.     The    wall    of    the    pouch   is 
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entirely  deficient  in  muscular  fibres,  and  so  thin  as  to  In.*  trans- 
lucent. The  entire  gullet  when  laid  open  and  held  up  to  the 
light  shows  numerous  irregular  areas,  in  which  the  muscular  coat 
is  abnormally  thin.  This  Sf)ecimen  was  obtained  from  the  body 
of  a  man.  :et.  70,  a  confirmed  drinker,  who  succumbed  to  pulmonary 
emphysema  and  cirrhotic  kidney's. 

Another  site  of  (esophageal  diverticula  is  in  the  region  of  the 
hifiircation  of  the  trachea  and  crossing  of  the  left  bronchus  :  these 
have  been  described  as  "  traction  diverticula,"  because  thc\"  were 
supjxjsed  to  result  from  the  contraction  of  cicatricial  tissue  formed 
in  relation  to  disease  of  the  adjacent  l^Tnphatic  glands.  They  are 
believed,  however,  by  Ribbert  »  to  be  the  result  of  a  congenital 
defect  in  the  muscular  coat  arising  at  the  time  of  separation  of  thr 
air  passage  from  the  gullet. 

Pouches  which  form  in  the  ])rocess  of  encystnient  of  a  foreign 
body  which  has  been  impacted  in  the  <esophagus  may  form  at  any 
part  of  the  tube,  as  they  are  known  to  form,  from  a  similar  cause, 
in  other  parts  of  the  alimentary  tract,  as  a  result  of  the  weakening 
of  the  muscular  tissue  by  inflammatory  changes. 

Ill  the  stomach,  diverticula  are  so  rare  as  to  \tc  of  little  or  no 
clinical  importance.  A  few  specimens  are  recordeti,  in  which  the 
stomach  has  presented  one  or  more  congenital  jx)uchings  which 
have  been  compared  to  the  compartments  of  the  stonjach  met 
with  in  ruminants.  The  only  other  instances  recorded  are  these 
of  minute  diverticula  in  the  vicinity  of  the  pylorus  associate<l 
with  the  presence  of  an  accessory  pancreas. 

In  the  duodenum,  diverticula  are  also  rare,  and  would  apjvar 
to  have  only  an  anatomical  interest.  My  attention  was  dtrectwl 
to  them  by  Professor  Cunningham.  Two  varieties  are  met  with. 
The  first  resembles  those  which  occur  in  the  stomach  in  relation 
to  an  accessory  jiancrcas.  In  the  second,  a  jwuch  alwut  the  size 
o(  a  pigeon's  egg  or  a  walnut  springs  from  the  median  side  of  the 
gut  a  little  above  the  ampulla  of  Vater.  In  the  cases  descnbetl 
by  Kolleston  and  by  Targctt,  the  sac,  which  was  cmU-ddetl  in 
the  sul)stance  of  the  j>ancreas,  was  devoid  of  muscle  fibres.  In 
view  of  their  situation  in  the  vicinity  of  the  liiverticula  which 
are  concernetl  in  the  formation  of  the  liver  and  pancreas,  it  is 
believed  they  owe  their  origin  to  the  persUtencc  of  sujiernumcrary 
l)ouches  formed  early  in  fcital  life.  C.  M.  Jackson  describes  a 
duodenal  |iouch  found  in  the  Ixnly  of  a  man,  .Tt.  50,  springing 

'  I'irrAffw'i  JriAi'v,  Bd.  clxxviii. 
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from  the  upper  edge  of  the  transverse  portion  of  the  duodenum, 
and  possessed  of  a  rudimentary  muscular  coat,  which  would  appear 
to  have  had  a  similar  origin  to  those  described  by  Rolleston  and 
Target  t. 

In  the  jejunum.  Although  the  jejunum  is  not  infrequently 
the  seat  of  an  accessory  pancreas,  I  have  not  seen  the  record  of 
one  which  was  associated  with  a  diverticulum.  Multiple  small 
acquired  diverticula  are  stated  to  have  been  met  with  by  Hanse- 
mann,^  as  many  as  four  hundred  being  counted  in  the  jejunum, 
ileum,  and  sigmoid. 

Before  considering  those  met  with  in  the  lower  part  of  the 
ileum  which  form  the  main  subject  of  this  paper,  I  shall  briefly 
refer  to  those  met  with  in  the  remaining  portions  of  the  alimentary 
tract. 

Diverticula  are  not  infrequently  found  in  the  appendix  vcrmi- 
formis  when  operating  for  recurrent  appendicitis.  They  were 
made  the  subject  of  an  interesting  article  by  v.  Brunn  some  three 
years  ago.  I  have  met  with  two  examples  in  130  cases.  The 
muscular  coat  is  destroyed  or  replaced  by  granulation  or  scar 
tissue  at  one  point,  and  the  mucous  membrane,  with  what  remains 
of  the  other  coats,  is  herniated  through  and  forms  either  a  small 
pouch  or  a  cylindrical  diverticulum  lying  parallel  to  the  appendix 
and  forming  with  it  a  structure  resembling  a  double-barrelled 
gun.  Clinically  they  are  associated  with  recurrence  of  attacks 
at  frequent  intervals,  and  the  operation  for  the  removal  of  the 
appendix  is  usually  a  difficult  one  on  account  of  the  extent  of 
the  adhesions. 

Acquired  diverticula  are  commonly  met  with  in  the  descending 
colon  and  sigmoid.  They  are  usually  multiple,  of  a  minute  tubular 
character,  and  apparently  result  from  the  protrusion  of  the  mucous 
membrane  through  defects  in  the  circular  muscular  coat.  The 
most  complete  description  of  these  I  have  been  able  to  find  is  by 
Dr.  L.  B.  Wilson  in  a  paper  by  William  J.  Mayo.'^  All  the 
diverticula  are  described  as  being  small,  with  atrophied  mucosa, 
thickened  submucosa,  and  no  muscular  coat.  Examination  of 
the  circular  muscular  coat  of  the  sigmoid  in  the  vicinity  of  the 
diverticula  showed  areas  of  irregular  thinning,  in  which  the 
muscular  fibres  seemed  to  be  entirely  absent.  Wilson  points 
out  that  their  hernial  nature  was  further  shown  by  the  fact  that 

'  Quoted  by  A'olhnagel.     Reference  not  sjiven. 

^  "Acquired  Diverticulitis  of  tlie  Large  Intestine.'' 
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all  had  |)enetrated  the  haustra  of  the  sigmoid  well  away  iroin  the 
teniae  of  the  longitudinal  inuscularis.  It  would  appear  to  be 
uncertain  whether  the  deficiency  of  the  circular  muscular  fibres  is 
congenital  or  the  result  of  atrophy  from  the  pressure  of  hardened 
f;eces. 

Diverticula  of  the  sigmoid  and  descending  colon  undergo  patho- 
logical changes  more  frequently  than  those  met  with  in  other 
parts  of  the  intestinal  tract,  Ijecause  of  the  difference  in  the  char- 
acter of  the  bowel  contents.  The  most  important  clinical  con- 
ditions associated  with  these  diverticula  are  inflammatory  troubles 
in  the  left  iliac  region,  often  closely  simulating  ap|x?ndicitis.  and, 
like  this,  terminating  in  localised  aliscess  or  in  diffuse  lonns  of 
peritonitis.  In  another  group  of  cases  there  results  an  inflamma- 
tory thickening  of  the  sigmoid  associated  with  narrowing  of  the 
gut  and  the  recognition  of  a  tumour  in  the  left  iliac  fossa,  wliich  is 
liable  to  be  mistaken  for  malignant  disea.se.  In  some  cases  the 
formation  of  an  abscess  has  resulteil  in  the  prmluction  of  fistulous 
communications  with  the  bladder. 

True  diverticula  of  the  rectum  are  extremel\-  rare  ;  only  a  few 
instances  are  recorded,  and  with  such  meagrent>ss  of  detail  that 
one  is  not  warranted  in  drawing  conclusions  from  them,  except 
that  they  ai)pear  to  owe  their  origin  to  errors  in  development. 

Diverticula  of  the  ileum. — In  studying  diverticula  of  the  lower 
ileum,  it  is  necessary  at  the  outset  to  niake  an  attempt  to  diflfcr- 
entiate  the  congenital  form  which  is  associatetl  with  the  name  of 
Meckel  from  the  acquired  varieties.  Meckel's  diverticulum,  when  of 
the  '■  finger-of-a-glove  "  tyjx:  and  Unng  free  in  the  iieritone;il  canty, 
can  usually  be  distinguished  from  the  acquired  forms  by  its  fre- 
quently |K>ssessing  a  mesentery,  by  its  containing  all  the  coats 
represented  in  the  normal  ileum,  and  by  the  al^scnce  of  any  lesion 
at  its  free  extremity  cajjable  of  giving  rise  to  a  |x>uching  of  the 
bowel  such  as  is  so  constantly  found  in  acquired  diverticula.  It  a 
Meckel's  diverticulum  is  the  seat  of  tliscase,  the  latter  ls  secondary 
and  not  the  cause  of  the  protrusion.  That  it  alwaj-s  springs  from 
the  bowel  opi)Osile  the  attachment  of  the  mesentery  cannot  be 
relied  u]x»n  in  the  differentiation  from  acquired  tliverticula.  for  there 
can  Iw  no  doubt  that  the  latter  may  pr-.-scnt  a  similar  relationship, 
and  there  is  as  little  rloubt  that  an  acquired  diverticulum  may  In; 
solitary. 

The  occurrence  of  acquired  diverticula  of  the  "  fingcr-of-a- 
glove  "  tyjic  has  only  recently  Ivcn  admitted.     A  cursory  glance 


BY    MR    ALEXIS    THOMSON  1 23 

at  the  literature  reveals  the  fact  that  these  have  been  frequently 
mistaken  for  the  Meckel  variety,  and  have  been  recorded  as  such  : 
the  error  is  excusable,  for  the  resemblance  is  remarkable.  The 
observation  in  the  ileum  of  two  diverticula,  only  one  of  which 
could  be  a  "  Meckel,"  was  an  important  factor  in  its  correction,  and 
various  stages  in  the  formation  of  the  acquired  diverticle  were 
then  observed.  It  has  been  my  good  fortune  to  meet  with  two 
examples  which,  to  my  mind,  go  far  to  confirm  the  accuracy  of  the 
view  that  many  diverticula  of  the  "  finger-of-a-glove  "  type  are  of 
the  acquired  variety. 

C.\SE  I. — Acquired  diverticulum  of  loiecr  ileum  due  to  a  localised 
tuberculosis  of  the  wall  of  the  bowel. — This  specimen  was  removed  in 
the  course  of  a  laparotomy  from  a  woman,  set.  65  (seen  in  consultation 
with  Dr  Hope  Fowler),  who  had  had  threatenings  of  intestinal 
obstruction,  with  recurrent  cohcky  pains  referred  to  the  lower  part 
of  the  abdomen  on  the  right  side.  On  opening  the  abdomen,  some 
attenuated  adhesions  were  found  between  the  cscum  and  the 
anterior  abdominal  wall,  and  between  the  different  coils  of  the  lower 
ileum.  The  cjEcum,  appendix,  and  the  glands  in  the  adjacent 
mesentery  were  normal.  On  pulling  out  the  lower  ileum,  several 
coils  were  encountered,  the  loops  of  which  were  approximated  by 
attenuated  adhesions,  and  about  2  ft.  from  the  lower  end  of  the 
ileum  a  diverticulum  was  found  about  the  size  of  the  little  finger 
and  about  i  in.  in  length,  springing  from  the  bowel  midway  between 
the  mesenteric  attachement  and  the  border  opposite  to  this  :  in  con- 
sistence it  felt  remarkably  solid,  as  if  there  was  a  growth  in  its  walls. 
It  was  removed  in  the  ordinary  way  with  the  appendix  crusher,  and 
the  gap  closed  by  a  purse-string  suture.  She  made  an  uneventful 
recovery,  and  i?  now,  after  an  interval  of  five  months,  in  good  health. 

Sections  of  the  diverticulum  were  made,  and  showed  the  foUow- 
mg  appearances  :  Towards  the  free  e.xtremity,  there  are  a  number 
of  rounded  foci  of  giant-celled  tuberculosis  scattered  irregularly 
through  the  different  coats  of  the  bowel.  Those  in  the  deeper 
layers  of  the  mucous  coat  and  in  the  submucous  coat  appear  to  be 
the  oldest.  There  are  several  in  the  muscular  coat,  and  at  one 
point  these  had  completely  destroyed  and  replaced  the  circular 
muscularis.  There  are  a  number  in  the  subperitoneal  tissue,  these 
ha\-ing  evidently  disseminated  by  way  of  the  lymphatics.  The 
tuberculous  foci  show  a  large  number  of  typical  giant  cells  and  a 
considerable  degree  of  central  necrosis,  while  in  their  vicinity  the 
vascularity  is  greatly  increased,  and  there  is  little  fibrous  tissue,  so 
that  one  feels  justified  in  concluding  that  the  tuberculous  lesion. 
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although  of  the  chronic  variety  was  not  of  very  long  standing,  and 
that  it  was  progressive.  It  would  also  appear  that  the  tul>erculous 
infection  had  extended  from  the  lumen  of  the  intestine  outwards, 
and  that  the  spread  of  the  infection  to  the  jieritoneal  coat  was 
responsible  for  the  formation  of  the  adhesions  oliserved  in  the 
vicinity  of  the  cxcum  and  caecal  segment  of  the  ileum.  It  seems 
reasonable  to  ascribe  the  threatenings  of  ol^stniction  and  colicky 
pains  to  the  presence  of  the  diverticulum  and  to  the  adhesions  in 
its  neighbourhood,  these  exciting  irregular  and  exaggerated  peri- 
staltic movements. 

It  is  undeniable  that  it  is  very  rare  to  have  tuberculosis 
limited  to  so  small  a  segment  of  the  ileum  alone,  but  it  is  my 
opinion  that  the  tuberculous  lesion  was  the  primary  one,  and  that 
by  its  destructive  effects  on  the  circular  muscular  coat  it  had  caused 
the  jjouching  of  the  bowel  descril)ed. 

Case  2. — Aofuired  divcrlicutum  of  lower  ileum  with  acassory 
pancreas,  causing  sywplows  mistaken  for  these  of  acute  appendicitis. — 
The  patient  from  whom  this  sjxicimen  was  removed  was  a  stout  man, 
a-t.  ^^,  a  grocer,  seen  in  consultation  with  Dr  Dickie  on  jnd  March 
1905.  The  history  showed  that  two  yean>  Ix-fore  he  had  had  an 
att.-ick  attended  with  al)dominal  piiin,  shivering,  and  vomiting, 
regarded  by  his  doctor  ;ls  apjHindicitis.  The  i>resenl  attack  In^gan 
suddenly  on  the  aftomoon  of  the  Jnd  March  i<)<'5.  with  shivering, 
inability  for  food,  pain  referred  to  the  mnbilicus.  and  vomiting  ; 
after  much  straining  he  passed  a  small  motion  nuxe<l  with  blood. 
These  symptoms  p;issed  off  after  lieing  put  to  lietl,  but  on  the 
evening  of  the  following  day  the  pain  returned,  the  temiwrature 
rose  to  loy ,  there  were  pain  and  tenderness  in  the  right  iliac  fossa, 
and  the  bowels  moved  twice.  The  lo.iding  of  the  alxlominal  wall 
with  fat  rendered  the  examination  liiflKult,  but  there  was  sufhcient 
tenderness  and  imjiairment  of  resjiiratory  movement  in  the  right 
lower  quadrant  to  leatl  to  our  making  a  previsional  diagnosis  of 
peritonitis,  probably  originating  from  the  ap|)endix,  and  he  was 
removed  to  a  nursing  home  for  oiwration. 

On  oi)ening  the  jvritoneal  cavity  thirty-four  hours  after  the 
first  onset  of  sym|>tonis  -a  small  amount  of  dear  serum  esca|ic<l. 
The  apixMidix  did  not  show  signs  of  rci^ent  inflammation,  but.  ;ls  it 
Wiis  l>ound  down  alxnit  its  middle  .in<l  likely  to  give  trouble  in  the 
future,  it  was  removed.  I'he  lower  coils  of  ileum  were  then  |>iille«l 
out  at  the  wound,  and,  alxnit  iJS  in.  from  the  ilet)-ca-<.al  v.ilve,  a 
diverticulum  w.as  fouml  of  the  "  lingcr-of-a-glove  "  ty|X',  presenting 
a  bullx>us  enlargement,  resembling  in  sha|ic  the  glans  j^cnLs.  Its 
jH-ritoneal  coat  showeil  a  thin  deixjsit  of  fibrin  but  no  undue  vjlscu- 
larity  .   it  w.is  removed  by  the  same  mctho<l  .is  Ls  employed  for  the 
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(.■Mmpie-e  I  .oiigiiii<iiiiai  StLtion  ol    I  Uv.th,  uluni  uilh  Accessory  Pancreas.      X    5. 
:lreme  apex  of  diverticuliim  ;  d.    Fat:    c,  T.arger   portion   of  accessory  pancreas  embedded  in 
extraperitoneal  fat  ;  rt*.  Smaller  portion  of  accessory  pancreas  ;  e.  Klood-vessels  :_/;  Longitudinal 
muscle  fibres  of  cuat  of  b..wel  ;  £■,  Circular  mii-«cle   fibres  ;  /:,  Mucosa  with  villi  and  solitary 
glands;  /,  Lumen  of  diverticulum. 

Plate  I. — To  Ii.t.ustrate  Mr  Ai.kms  THt>Mso\'s  Article. 
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removal  of  the  appendix.  Further  exploration  of  the  abdomen 
yielded  negative  results,  and  the  wound  was  closed  without  drainage. 
He  made  an  uneventful  recovery.  Three  years  ha\-e  now  elapsed 
since  the  operation,  and  he  has  had  no  return  of  the  abdominal 
symptoms.  His  health  has  been  excellent,  and  although  thinner 
than  formerly,  he  has  been  able  to  undertake  without  difficulty 
the  management  of  an  exacting  business. 

The  diverticulum  in  its  contracted  state  (due  to  fixation  in 
alcohol)  measured  3  cms.  in  length  ;  the  tubular  portion  measured 
I  cm.  in  diameter,  while  the  club-shaped  extremity  measured 
1.3  cm.  The  tubular  portion  presented  the  appearances  of 
normal  small  intestine  ;  the  club-shaped  portion  appeared  to  be 
composed  of  fat ;  there  was  a  shallow  constriction  intervening 
between  the  two  portions. 

On  section,  the  club-shaped  portion  was  seen  to  be  soild  and  to 
constitute  fully  one-half  of  the  entire  diverticulum  ;  its  centre 
presented  a  lobulated  appearance  as  if  composed  of  gland  tissue, 
while  the  cortex  consisted  of  fat. 

The  relations  of  the  diverticulum  to  the  tumour  at  its  apex  are 
well  seen  in  Plate  I.  At  the  distal  end  of  the  tubular  portion, 
and  confined  within  the  longitudinal  muscular  coat,  is  a  minute, 
well-defined  mass  of  pancreatic  tissue,  the  lobules  of  which  are 
arranged  as  in  the  normal  pancreas,  and  are  provided  with  an 
a\-erage  number  of  ducts.  One  of  the  peripherally  placed  lobules, 
however,  shows  a  considerable  increase  in  the  amount  of  stroma 
and  an  increase  in  the  number  of  the  smaller  ducts  and  of  the 
medium-sized  blood  vessels.  At  the  blind  end  of  the  tubular 
portion  of  the  diverticulum,  the  circular  muscular  coat  of  the 
bowel  is  absent. 

The  larger  mass  of  pancreatic  tissue  lies  outside  the  muscular 
coat,  and  is  embedded  in  extra-peritoneal  fat  ;  the  latter,  in  its 
turn,  is  invested  with  a  thin  membrane  derived  from  the  serous 
covering  of  the  bowel,  and  is  provided  with  an  excessive  number 
of  large,  thin-walled  blood  vessels.  The  main  mass  of  pancreatic 
tissue  sends  out  irregular  prolongations  of  its  substance  into  the 
fat,  and  one  of  the  prolongations  extends  so  far  as  to  become  con- 
nected with  the  investing  serous  membrane.  In  the  centre  of 
the  glandular  mass  is  the  section  of  a  large  duct,  lined  with 
columnar  epithelium,  and  containing  shed  epithelium,  nuclei  of 
leucocytes,  and  threads  and  clumps  of  hyalin  material.  The 
epithelial  lining  of  the  duct  is  much  subdivided,  and  appears  to  be 
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engaged  in  growth  like  that  observed  in  tubular  adenomata.  The 
size  of  this  duct  and  of  its  branches  is  excessive,  in  proportion  to  the 
amount  of  gland  tissue  surrounding  it.  The  lobules  of  gland  tissue 
surrounding  this  centrally  placed  duct  differ  greatly  in  structure 
and  arrangement  from  those  of  the  normal  gland.  In  many  of  the 
lobules  there  is  an  excessive  amount  of  small  ducts  :  in  sonu-  of 
them  this  has  extended  to  the  almost  complete  replacement  of  the 
pancreatic  acini,  and  gives  the  affected  lobule  the  apjx^arance  of  a 
tubular  adenoma.  This  replacement  of  pancreatic  parench\nna 
by  newly  formed  ducts  is  widely  distributed.  Similarly  wide- 
spread is  the  replacement  of  the  pancreatic  acini  by  solid  masses 
of  epithelial  cells  arranged  in  round  or  oval  alveoli,  presenting  an 
arrangement  of  tissue  elements  resembling  that  of  an  alveolar 
cancer.  Transition  forms  are  also  met  with  between  the  most 
minute  of  the  newly  formed  ducts  and  the  solid  masses  of  the 
cells,  which  give  the  cancerous  appearance  to  the  parts  thus  affecteti. 
It  is  not  possible  to  identify  any  islands  of  Langerhaus.  although 
it  must  be  confessed  that  the  apjiearance  of  islands  is  closely  simu- 
lated by  those  alveoli  which  are  filled  up  with  what  we  are  inclined 
to  regard  as  cancer  cells.  The  resemblance  to  islands  is  increased 
by  the  existence  of  capillary  bloo<l  vessels  antl  of  a  delicate  stroma 
between  the  epithelial  cells. 

The  extent  of  replacement  of  j>ancreatic  acini  varies  in 
the  different  lobules.  In  some  they  are  fairly  well  prcscr\cd  ; 
in  the  majority  they  have  to  a  large  extent  disap|)cared. 
Under  higher  magnification  the  process  of  dcstnicticn  and  re- 
placement of  the  normal  gland  acini  by  newly  formed  ducts 
and  by  alveoli  filled  with  epithelial  celk  can  lie  dLstinrtly  tr.iccd 
(Plate  II.). 

The  stroma  shows  a  great  departure  from  the  arrangement 
and  structure  of  the  normal  pancreas.  It  is  greatly  increased  in 
amount,  so  that  the  lobules  and  acini  are  widely  scparate<l  from 
one  another,  and  it  Ixjars  an  excessive  numlier  of  large  bloo<l 
vessels  possessing  walls  of  considerable  thickness.  In  certain 
parts,  especially  around  the  proliferated  ducts,  the  stroma  b- 
largely  com|x>sed  of  an  interlacing  meshwork  of  smooth  muscle 
fibres,  cut  in  longitudinal  and  transverse  sections.  In  other 
parts,  and  especially  where  the  rejilacemcnt  of  pancreatic  .icini  i> 
in  active  progress,  it  is  richly  permeatc<l  with  small  cells,  these 
l>cing  here  anil  there  so  abundant  as  to  impart  to  the  stroma  the 
characters  of  granulation  tissue;    the  latlor   '-  >i.i.   m  rapilWv 


y  pancrea:^.        ■150.     IShowing  isolated 
alveoli  filled  with  epithelial  cells.     ?  ' 


Portion  of  accessory  pancreas.       X    150.     Showing  proliferative  changes  in  ducts,  repla 
pancreatic  acini,  alveolar  spaces  filled  with  epithelial  cells,  increase  in  stroma. 

I-LATE  II. -To  Illusirate  Mr  Alexis  Thomson's  Article. 
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blood  vessels,  and  may  be  observed  to  be  replacing  by  a  process  of 
eating  up.  the  pancreatic  gland  tissue. 

Near  the  junction  of  the  tubular  portion  of  the  diverticulum 
with  the  solid  bulbous  e.xtremity,  and  situated  on  the  deepest  part  of 
the  submucous  coat,  there  are  a  few  scattered  masses  of  epithelial 
cells,  which  suggest  a  cancerous  infection  of  the  lymphatics. 

Here,  then,  we  have  an  accessory  pancreas  consisting  of  two 
portions — one,  much  the  smaller  of  the  two,  included  within  the 
longitudinal  muscular  coat  of  the  bowel,  and  retaining  for  the 
most  part  the  characters  of  the  normal  pancreas  ;  the  other,  much 
the  larger,  is  embedded  in  subperitoneal  fat,  and  presents  changes 
of  a  complicated  character.  The  most  prominent  of  these  changes 
are  :  An  active  proliferation  of  the  duct  epithelium,  resulting  in 
the  formation  of  a  large  number  of  new  tubes  ;  a  change  in  type 
of  this  proliferation,  whereby  the  newly  formed  epithelial  cells  are 
collected  into  solid  groups,  and  occupy  spaces  which  come  to 
resemble  those  of  an  alveolar  cancer  ;  an  extensive  replacement  of 
the  pancreatic  glandular  tissue  by  newly  formed  tubes,  by  alveoli 
filled  with  epithelial  cells,  and  by  a  small-celled  infiltration  of  the 
stroma  ;  and,  finally,  a  great  increase  in  the  amount  of  stroma  and 
in  the  number  of  blood  vessels,  the  stroma  consisting  in  some 
lobules  of  interlacing  bundles  of  smooth  muscle  fibres,  in  others  of 
connective-tissue  fibres,  and  in  others  again  of  a  small-celled 
infiltration  resembling  granulation  tissue. 

It  is  difficult  to  focus  all  the  inferences  to  be  drawn  from  a 
study  of  the  observations  above  recorded  ;  but  I  shall  attempt  to 
discuss  these  under  the  headings  of  the  clinical  features,  the  nature 
of  the  diverticulum,  and  the  interpretation  of  the  changes  in  the 
accessory  pancreas. 

The  clinical  features. — Although  the  operation  was  undertaken 
on  the  understanding  that  the  peritonitis  proceeded  from  the 
appendix,  a  survey  of  the  clinical  features  {vide  ante)  shows  that 
they  departed  in  some  respects  from  those  of  appendicitis,  while 
they  resembled  the  features  observed  in  cases  of  acute  pancreatitis, 
not  only  in  the  attack  which  led  to  the  operative  interference,  but 
in  the  milder  attack  which  occurred  two  3'ears  before.  Is  it  not 
possible  that  the  changes  which  were  taking  place  in  the  accessory 
pancreas  led  to  alterations  in  the  character  of  its  secretion,  and 
that  this,  unable  to  discharge  into  the  intestine,  escaped  into  the 
peritoneal  cavity  and  caused  the  phenomena  of  peritonitis  ?  I  am 
unable  to  explain   the  clinical   features  and  the  immunity  from 
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symptoms  subsequent  to  the  operation  on  any  other  hy]H>- 
thesis. 

The  nature  of  the  diverticulum. — The  fact  that  it  was  of  the 
"  tinger-of-a-glove  "  type,  and  sprang  from  the  ileum  alx>ut  i8  in. 
above  the  ileo-caical  valve,  would  suggest  that  it  oweil  its  orgin  to 
a  persistence  of  the  remains  of  the  Vitelline  duct ;  I  have  no  doubt, 
however,  that  it  is  an  acquired  diverticulum,  resulting  from  the 
presence  of  the  accessory  pancreas.  This  structure  consisted 
of  two  portions,  one  of  which  lay  within  the  longitudinal  mufcle. 
and  replaced  the  circular  muscle  at  a  point  which  ultimately 
i)ecame  the  ape.K  of  the  |)rotrusion.  and  it  is  by  the  yielding  of  the 
unsup}X)rted  longitudinal  muscle  tibres  to  the  pressure  within  the 
intestine  that  the  protrusion  was  lirought  alwut. 

The  changes  in  the  accessory  pancreas. — It  has  lieen  seen  that 
these  are  of  a  complex  nature.  Certain  of  them,  such  as  prolifera- 
tion of  the  duct  eiiithclium  and  multi])lication  of  the  ducts,  increase 
in  the  amount  of  stroma  with  the  api>earancc  of  interlacing  bundles 
of  non-striped  muscle,  are  commonly  oliserved  in  the  acccs.sor>' 
pancreas,  wherever  situated,  and  has  led  to  their  l>eing  descril>ed 
as  cysts,  adenomata,  cyst-adenomata,  adeno-myomata,  ami  myomata 
in  the  wall  of  the  stomach  or  intestine.  I  .^hall  throw  on  the  screen 
an  accessory  pancreas  in  the  subcutaneous  coat  of  the  stomach  fiom 
a  man  xt.  73,  observed  by  my  assistant,  Dr  Graham,  in  which, 
side  by  side  with  normal  pancreatic  gland  tissue,  there  are  numliers 
of  newly  formed  ducts  closely  resembling  the  arrangement  of  parts 
seen  in  tubular  adenomata  of  tlu-  breast.  1  have  aLeo  demonstrated 
in  my  own  s^K-cimen  the  new  formation  in  the  stroma  of  smooth 
muscle  similar  to  that  in  the  musclar  coat  of  the  intestine,  and 
either  derived  from  this  or  from  the  muscular  coat  of  the  ducts. 
Thorel,  who  has  investigated  the  origin  of  the  muscular  tissue  in 
the  storma  of  the  accessory  pancreas,  Ixilieves  that  they  may  arise 
from  three  different  sources,  namely — (i)  The  nuiscular  fibres 
accomi)anying  the  larger  ducts  ;  (2)  those  in  the  walls  of  the  blood 
vessels  ;   and  (,\)  from  the  fibres  of  the  mu.scularis  mucosa. 

A  striking  feature  in  my  s]HTimen  of  accessory  pancreas  is  the 
evolution  from  the  proliferated  epithelium  of  the  smaller  ducts  of 
what  I  am  inclined  to  icganl  ;ls  an  alveolar  cancer,  and  this,  so 
far  as  1  am  aware,  has  not  been  descrilxvl  l>cfore.  It  ap|x'ars  to 
me  to  Iks  an  oliser\ation  of  considerable  interest,  as  shedding  light 
on  the  anatomic;U  Ixjginnings  of  cancer,  and  as  affording  a  remark- 
able illustration  of  Cohnheim's  doctrine  of  the  origin  of  tumour 
growths  from  embryonic  residues. 
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2.  THE  PROVISION  OF  SANATORIA  FOR  THE  CURATIVE 
TREATMENT  OF  PHTHISIS  AMONG  THE  POORER 
CLASSES. 

By  Alexander  \V.\i,k.er,  M.U.,  Edinburgh 

The  curative  treatment  of  phthisis,  even  if  confined  to  one  class 
•of  the  community  and  to  one  method — the  sanatorium — is  too  big 
a  subject  to  be  discussed  in  a  few  pages.  I  propose,  therefore, 
to  leave  out  of  view  aspects  of  the  question  which  are  no  less 
important  than  those  which  I  include,  because  I  feel  myself 
less  competent  to  deal  with  them  than  those  who  have  practi- 
cal experience  to  guide  them.  Among  these  are  the  difficulty 
of    selecting    suitable    cases,    for    which    the    dispensary    system, 
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honourably  associated  with  the  name  of  Dr  R.  W.  PhilUp.  is  the 
most  successful  method  ;  the  indoor  treatment  of  the  patients, 
regarding  which  he  and  Dr  Caverhill  are  acknowledged  experts  ; 
and  the  unsolved  but  extremely  imjwrtant  question  of  the  after- 
care of  discharged  cases.  All  I  shall  say  on  these  |X)ints  is  to  protest 
against  them  lieing  used  as  excuses  for  doing  nothing,  and  to  express 
my  belief  that  the  first  and  last  will  be  solved  by  time  and  education, 
whilst  the  second  is  now  rapidly  api)roachine  scientific  precision 
and  complete  success. 

For  time  and  other  reasons  I  will  confine  myself  to  an  attempt 
to  show  that,  on  a  priori  grounds,  the  sanatorium  is  the  most 
promising  method  of  treating  early  cases  of  phthisis,  that  it  must 
be  placed  within  the  reach  of  the  jXiorer  classes  among  which  the 
disease  has  its  stronghold  and  from  which  it  spreads,  and  that,  to 
enlist  the  public  sympathy  and  supjwrt,  it  must  l>e  erected  and 
run  on  inexjiensive  lines  consistent  with  elTiciency,  and  dejx;nd  on 
the  freewill  offering?  of  all  classes  of  the  community,  and  not  on 
a  compulsory  levy  made  by  the  State.  I  leave  untouched  the 
thorny  question  of  notification,  and  only  incidentally  refer  to  the 
disjiutcd  iK>ints  regarding  human  and  Iwvine  tuberculosis. 

First,  let  us  consider  the  reasons  why  sanatoria  may  l>e  looked 
upon  as  the  most  promising  means  of  treating  jththisis  in  its  early 
stage. 

You  will  all  agree  that  the  tulierclc  bacillus  discovered  by 
Koch  in  1882  is  the  true  and  only  cause  of  phthisis,  and  that  its 
discovery  has  revolutionised  our  opinions  regarding  the  causes 
and  treatment  of  the  disease.  The  life-history  of  the  i^arasilc  is 
now  well  known.  Its  chief  characteristici;  are  these.  It  is  kille<i 
by  direct  sunlight  quickly,  and  by  diffused  light  more  slowly.  It 
docs  not  grow  except  under  artificial  conditions,  and  remains 
alive  with  ilifliculty  outside  of  the  animal  Ixxly.  but  when  dried 
it  jxjssesses  a  vitality  which  has  affinities  to  the  sjx>re-lx?aring 
bacteria,  and  can  withstand  extremes  of  heat  or  cold  as  well  as 
trituration.  It  finds  the  healthy  Ixxly,  es|x;cially  when  its  owner 
is  well  fed  and  clothed,  and  living  in  a  healthy  environment, 
.ilmost  impregnable  to  attack.  It  is  confinetl  |)ractically  to  one 
mode  of  dissemination,  namely,  the  infected  s|nitum  of  advanced 
cases  among  men,  and  to  a  limitinl  extent  to  inf»H-tc»l  milk  or  flesh 
from  the  lower  animals.  In  the  moist  condition  it  is  easily  de- 
stroyed by  heat  and  germicides.  The  avenue  by  which  it  finds 
entrance  to  the  Inunan   body  has  licen   nuich  disputetl.     In   this 
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country  the  natural  and  direct  channel  by  the  inhalation  of  dust 
from  dried  sputum,  for  the  formation  of  which  there  is  every 
facility,  is  generally  regarded  as  the  most  frequent,  though  we 
admit  the  danger  of  inhaling  floating  particles  of  saliva  from  the 
mouth  of  the  patient  in  the  act  of  coughing,  etc.  On  the  Con- 
tinent opinion  is  more  divided.  Fliigge  and  Calmette  favour 
the  theory  that  the  dust  or  "  droplets  "  are  swallowed  rather  than 
inhaled,  and  reach  the  lung  through  the  alimentary  system.  Von 
Behring  regards  the  disease  as  originating  from  infected  milk  in 
infancy,  the  bacillus  remaining  latent  during  early  life  until  puberty 
or  disease  wakes  it  into  life.  The  interim  leport  of  the  Royal 
Commission  on  Tuberculosis  seems  to  suggest  that  there  are  two 
types  of  bacillus,  a  human  and  a  bovine,  differing  rather  in  viru- 
lence than  in  kind,  and  interchangeable.  They  seem  to  be  able 
to  affect  the  same  individual  as  a  "  mixed  infection,"  or  become 
modified  in  transmission,  by  which  a  change  is  brought  about 
in  their  virulence.  It  is  thought  that  the  human  type  is  increased 
in  virulence  in  the  tissues  of  cattle,  and  the  bovine  decreased  in 
the  human  tissues.  Whatever  be  the  theory,  the  fact  of  living  and 
virulent  bacilli  being  found  in  dust  is  undisputed,  and,  whether 
it  is  swallowed  or  inhaled,  that  they  infect  the  body. 

The  reasonable  inference  to  be  drawn  from  the  above  facts  and 
theories  is  that  we  have  to  deal  with  a  foe  of  subtle  and  malignant 
power,  but  we  have  en  our  side  as  an  ally  and  friend  a  still 
greater  force — that  of  Nature.  We  may  not  agree  with  Dr 
Ransome,  that  man  is  not  naturally  susceptible  to  the  disease, 
but  needs  some  local  injury  or  debilitating  disease  to  render  him 
subject  to  invasion  ;  but  there  is  evidence  that  we  are  protected 
by  invisible  but  powerful  forces  which  are  directed  by  Nature. 
Both  outside  the  body  in  the  benefits  of  a  healthy  environment, 
and  inside  in  the  phagocytic  cells  and  the  soluble  antitoxins  of 
the  serum,  we  are  marvellously  protected.  Proof  of  this  beneficent 
role  played  by  Nature  is  to  be  found  in  the  following  facts  ; — 

1.  That  pathology  has  demonstrated  that  a  large  proportion 
(variously  estimated  at  from  40  per  cent,  to  90  per  cent.)  of  autopsies 
on  persons  of  adult  life  dying  of  other  diseases,  shows  evidence  of 
incipient  phthisis,  or  other  tuberculous  disease,  which  has  not 
infected  the  body  generally. 

2.  That  there  has  been  a  notable  decline  in  the  death-rate 
from  phthisis,  and  less  so  from  other  tuberculous  diseases,  during 
the  last  fifty  or  sixty  years.     This  decline  has  affected  the  better 
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classes  more  than  the  poorer,  and  the  type  of  the  disease  most 
likely  to  be  influenced  by  improved  sanitation,  and  better  con- 
ditions of  Hfe,  namely,  pulmonary  tuberculosis.  Other  tuber- 
culous diseases  are  more  dependent  on  legislative  control  of  food 
supplies,  and  do  not  show  the  same  decline.  The  reduction  in  the 
death-rate  has  not  been  related,  until  very  recently,  to  any  organiseil 
attempt  to  cure  or  prevent  the  disease,  but  is  due  entirely  to  the 
ojjeration  of  natural  laws  of  health  which  have  been  allowed  freer 
play. 

3.  That  whilst  the  bacillus  is  knowTi  to  l>e  ubiquitous,  esjKcially 
in  cities,  it  selects  its  victims  chiefly  among  those  with  hcre<litary 
predisposition,  and  prefers  localities  where  unhealthy  conditions 
exist. 

In  view  of  the  above  f<icts,  it  is  safe  to  conclude  that  many 
persons  ]x)ssess  either  a  natural  or  acquired  inmnmity  from  phthisis, 
that  a  still  larger  number  have  a  power  of  resistance  which  enables 
them  to  overcome  the  disease  even  after  it  has  gaine<i  a  footing, 
and  that  this  |iower  has  been  greatly  increased  recently  by  im- 
proved sanitation,  better  food.  etc..  which  have  aided  Natun- 
in  her  beneficent  efforts.  It  is  noteworthy  that  no  other  infectious 
disease  has  resjwnded  in  the  same  degree  to  the  operation  of  natural 
laws,  but  have  either  requiretl  costly  measures  of  prevention,  or 
still  resist  all  efforts  to  suppress  them. 

The  question  has  been  gravely  argueil  whether  we  cannot 
therefore  leave  the  extinction  of  phthisis  to  those  natural  agencies. 
Those  who  honestly  (and  there  are  very  few)j^believe  that  this  is 
possible,  seriously  underestimate  the  forces  arrayed  against  such  a 
consummation. 

Vested  interests  on  the  one  hand,  and  ignorance  on  the  othci. 
are  obstacles  which  will  bar  the  advent  of  a  golden  age.  such  as 
More  and  Richardson  dreamt  of.  for  many  a  generation.  Some  of 
the  contributing  causes  of  phthisis  are  jibj-sically  or  morally  irre- 
movable, and  others  would  need  such  drastic  legislation  that  many 
a  Government  will  come  and  go  lx?fcre  one  will  lie  found  strong 
enough  to  pass  it  into  law. 

Meanwhile  must  we  await  that  far-olt  e\ent  ?  Let  me  mention 
a  few  objections  to  delay  : — 

I.  That  phthisis  is  a  disease  of  the  jxxjr.  There  arc  no  statistics 
available  to  show  the  class  distribution  of  disease — a  f.ict  rather 
to  be  deplored.  To  satisfy  myself  that  the  poor  were  the  greatest 
sufferers  from  phthisis,  I  anah-sed  the  death  register  for  two  years 
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(190J-4)  in  the  city  of  Aberdeen,  and  found  that  90  per  cent,  of 
the  cases  occurred  in  the  poorer  class  of  property.  Dr  Cullen 
found  that  something  Uke  this  prevailed  in  Edinburgh.  The 
significance  of  this  fact  lies  in  the  facUity  by  which  infectious 
disease  travels  upwards  in  the  social  scale.  On  the  low  ground 
of  self-protection  we  cannot  afford  delay. 

2.  That  the  poorer  classes  have  a  strong  claim  on  our  phil- 
anthropy. They  have  neither  the  means  nor  the  knowledge  to 
protect  themselves.  By  the  "  poorer  classes"  I  am  not  referring 
to  the  "  legal  poor,"  which  have  a  claim  on  State  aid  already,  but 
that  large  class  which  is  dragged  down  from  independence  and  even 
affluence  by  this  long-protracted  disease.  An  early  case  suitable 
for  sanatorium  treatment  is  hardly  ever  met  with  by  the  Poor  Law 
inspector  except  among  young  children.  The  honest  working  man 
or  woman  labours  on  till  all  hope  is  past,  in  the  vain  endeavour  to 
avoid  public  charity. 

3.  That  the  disease  is  a  most  costly  one.  It  is  calculated 
that  a  tenth  part  of  the  national  pauperism  is  due  to  phthisis, 
and  no  disease  strains  the  funds  of  friendly  societies  so  heavily. 
It  attacks  its  victims  at  the  most  useful  and  productive  period 
of  life,  namely,  between  15  and  50  as  a  rule.  One  in  every 
three  deaths  from  all  causes  between  15  and  45  years  of  age  is 
due  to  phthisis.  The  results  of  the  compulsory  insurance  system 
in  Germany  are  instructive.  The  banks,  which  are  financially 
responsible,  can  compulsorily  treat  at  their  own  expence  any 
disease  which  they  believe  will  pay  them  to  cure.  On  a  purely 
business  footing  they  established  about  fifty  sanatoria,  in  which, 
during  nine  years  (1898-1907)  they  treated  over  80,000  working 
men,  and  restored  over  30  per  cent,  to  health  and  usefulness  per- 
manently. This  figure  is  the  net  result  after  four  years'  continued 
labour  since  treatment.  The  immediate  results  showed  66  per 
cent,  of  temporary  recoveries,  but  half  of  these  relapsed. 

4.  We  have  the  means  to  give  these  helpless  folks  a  chance 
at  a  sacrifice  infinitely  less  than  we  willingly  make  for  less  worthy 
objects.  It  is  said  that  the  means  to  ill  deeds  make  ill  deeds 
done.  \\'ould  that  the  converse  were  true.  From  the  foregoing 
considerations  I  think  we  are  justified  in  saying  that  delay  is 
unworthy  of  us  as  a  wealthy  nation. 

I  am  not  going  to  labour  the  question  as  to  the  value  of 
sanatoria.  The  institution  has  survived  the  stage  of  ridicule  and 
persecution.     It  is  but  faint  praise  to  say,  as  the  L.G.B.  circular 
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does,  that  "  this  treatment  has  lieen  more  successful  than  any 
hitherto  attempted."  Sanatoria  have  proved  a  success  among 
the  rich,  for  whom  they  are  not  a  necessity,  and  their  success 
among  the  |x>or,  to  whom  they  tire  a  necessity,  may  Ix'  confidently 
anticipated.  No  doubt  difficulties  have  to  he  faceil  in  securing 
early  cases,  and  providing  for  after  care,  but  there  can  l)e  little 
doubt  that  education  and  exjierience  will  in  course  of  time  diminish 
if  not  remove  them. 

The  great  hindrance  in  the  way—  and  I  wish  tc  emjihxsise  this 
p>oint  —  is  the  question  of  wa^'s  and  means.  I'nfortunately 
sanatoria  were  founded  in  the  first  place  for  the  well-to-do  class, 
and  were  constructed  and  maintained  on  expensive  and  even 
luxurious  lines.  Those  which  were  afterwards  instituted  for 
people  of  small  means,  or  for  the  poor  without  payment,  followed 
too  closely  the  example  set  them  by  the  first  named.  The  standard 
of  expenditure  both  for  the  erection  and  maintenance  of  such 
institutions  for  the  jx)orer  classes  has  therefore  l^een  far  too  high, 
and  discouragwl  the  public  in  supporting  them,  or  in  helping  to 
increase  their  number. 

Permit  me  to  give  you  very  briefly  the  history  of  a  recent  effort 
to  establish  a  sanatorium  for  the  poorer  classes. 

In  the  city  of  Aberdeen  there  is  no  adequate  provision  fm  the 
treatment  cf  early  cases  of  phthisis  among  the  j)oor.  In  the  year 
1904  I  brought  fonvard  a  motion  in  the  Parish  Council,  of  which 
1  was  a  member,  to  invite  a  conference  with  the  Town  and 
County  Councils  to  inaugurate  a  municipal  sanatorium.  The 
motion  was  carrietl,  and  the  invitation  accepte*!  by  the  other 
Councils.  Delegates  were  ap|x>inted  from  each  l>o<ly.  and  a  liatc 
fixed  for  a  Conference  in  the  Town  Council  Chamlvn;.  Mean- 
while, with  the  willing  assistance  of  Professor  Hay.  the  mtnlical 
officer  of  health  for  the  city,  and  Dr  Watt,  the  metlical  officer  of 
health  for  the  covmty.  I  drafted  a  schedule  of  twenty-three  qut^tions. 
and  sent  thenj  to  all  the  then  known  sanatoria  oj)en  to  the  jnjorci 
classes.  I  received  a  m.iss  of  infomiation.  which  I  coUatcil.  and. 
after  submitting  it  to  the  gentlemen  alwve  named,  publi.shed  it 
in  the  public  press,  and,  in  the  form  of  a  reprint,  circulatcil  it 
among  the  memliei^  of  the  three  Co\mciIs.  Not  content  with 
docvimentary  evidence.  I  pereonally  visitetl  almost  all  the  Scotch 
sanatoria.  Meanwhile  the  subject  w.is  brought  licfore  the  Medico- 
Chinirgical  Society  of  .M>erdeen  by  Dr  Arthur  Lister,  ami  there 
was  a  general  feeling,  far  more  favourable  than  we  ex|iocted,  ex- 
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pressed  by  the  members  in  favour  of  the  scheme  he  suggested 
which  was  on  quite  as  aggressive  hues,  though  not  identical  with 
those  I  was  advocating.  Dr  Lister  received  from  one  of  his 
patients  an  offer  of  £1000  if  a  sanatorium  was  begun  within  six 
months,  and  a  sum  of  money  was  expected  from  one  of  the  charit- 
able trusts.  There  was  a  considerable  amount  of  public  interest 
created,  and  the  usual  ifood  of  correspondence  appeared  in  the 
papers.  The  opposition  turned  almost  exclusively  on  the  question 
of  finance.  There  was  no  objection  to  a  sanatorium  if  the  money 
did  not  come  out  of  the  pockets  of  the  ratepayers.  Of  course 
the  difficulties  I  have  mentioned  above  were  urged  and  exaggerated 
by  some,  who  were  perhaps  ashamed  to  put  their  hostility  on 
such  selfish  grounds,  and  some  considered  that  Aberdeen  should 
wait  to  see  what  other  cities  were  going  to  do  before  taking  action 
itself.  The  hardest  argument  to  meet  was  the  expensive  style 
of  the  present  institutions.  Figures  were  given  of  the  cost  of 
erection  and  maintenance  of  certain  sanatoria  which  shall  be  name- 
less, and  it  was  argued  quite  reasonably  that  Aberdeen  could  not 
afford  to  equip  and  support  such  institutions. 

I  was  in  hopes  of  being  able  to  bring  forward  evidence  at  the 
Conference  to  show  that  efficient  sanatorium  treatment  could  be 
provided  at  very  much  smaller  expense  than  the  objectors  made 
out,  but  I  had  no  opportunity  of  doing  so.  About  a  week  before 
our  Conference  was  to  have  met,  the  Local  Government  Board  for 
Scotland  issued  a  circular,  the  terms  of  which  made  it  impossible 
to  go  on  with  the  scheme  we  had  in  view.  Thus,  at  a  stroke,  all 
the  labour  of  months  and  not  a  little  expense  was  thrown  away, 
unless  we  consider  the  discussion  of  the  subject — from  an 
educational  point  of  view — a  sufficient  recompense. 

Disappointed  as  I  weis  with  this  result,  it  was  with  mixed 
feelings  that  I  read  that  circular.  I  rejoiced  to  see  that  it  gave 
effect,  in  authoritative  fashion,  to  the  opinion  of  the  bulk  of  the 
medical  profession,  that  tuberculous  disease  of  the  lung  was  in- 
fectious. This  is  a  step  forward  in  the  campaign  against  the 
disease,  and  in  this  matter  it  is  in  advance  of  the  English  Board. 
Many  other  features  of  the  circular  commended  themselves  to  me 
as  statesman-like  and  to  the  point.  But  I  fear  that  the  attempt 
to  make  the  provisions  of  the  Public  Health  (Scotland)  Act  apply 
to  this  disease  is  to  say  the  least  misleading.  No  doubt  the 
circular  is  not  compulsory,  and  the  Local  Authorities  need  only 
preserve  a  masterly  inactivity  in  face  of  an  impossible  task.      If 
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the  terms  of  the  document  had  been  compulson,'.  it  would  have 
been  met,  in  my  opinion,  with  polite  but  firm  resistance  as  im- 
practicable or  premature.  There  is  no  attempt  to  discriminate 
between  the  infectious  and  non-infectious  stages  which  distinguish 
phthisis  from  all  ether  communicable  dbeases.  and  which  makes 
it  unamenable  to  the  same  mode  of  treatment  administratively. 
It  is  true  that  the  non- infectious  stage  may  be  short,  as  in  acute 
tuberculosis  and  in  a  few  otherwise  normal  cases,  but  this  is  ex- 
ceptional. Indeed,  in  many  intermediate  cases,  and  even  a  few 
advanced  ones,  the  sputum  may  be  absent,  or  free  from  the  bacillus, 
and,  even  when  present,  it  may  be  destroyed  so  as  to  render  the 
patient  perfectly  harmless  as  a  source  of  infection.  How  far  the 
law  would  j^ermit  the  custodians  of  the  public  health  to  go  in 
restricting  the  liberty  of  a  jxirson  who  was  not  actually,  but  only 
potentially,  a  source  of  danger  to  the  community,  may  Ix^  a  nice 
point  for  the  lawyers,  but  I  for  one  would  not  submit  to  such  in- 
terference, and  I  am  certain  that  would  be  the  iiosition  ol  the 
public  generally.  Yet  the  whole  of  the  1807  Act  applies  to  in- 
fectious diseases,  and  therefore  is  inapplicable  to  non-infectious 
cases  of  phthisis. 

Yet  the  circular  goes  on  to  jx>int  out.  among  the  provisions  of 
the  Act  which  it  is  the  duty  ol  the  Local  Authority  to  ajiply.  the 
establishment  of  a  number  of  institutions  which  have,  for  their 
main  or  sole  object,  the  curative  treatment  of  the  early  and  non- 
infectious cases  of  phthisis.  In  no  otiier  disease  is  there  an 
incipient  stage  prolonged  into  months  or  even  years,  and  the 
Act  does  not  contemplate  such  a  type  of  disease.  It  Ls  wholly 
unsuited  to  the  character  of  phthisis  except  in  the  advancetl  stage, 
and  even  then  not  satisfactorily.  It  is  suggested  that  existing 
sanatoria  might  be  utilised,  but  it  is  not  indicated  what  the  re- 
lations of  the  Local  Authority  are.  to  l>e  lowanls  the  pro|irietors 
or  promoter  of  ti)ese  institutions.  A  sub-committee  of  the 
Local  Authority  is  to  Iw  apj)ointe<\  "  as  the  administrative  centre  of 
the  whole  organisation  dealing  witli  phthisis,"  and  to  Ix:  called  the 
"  phthisis  committee."  If  tiiis  has  to  have  any  such  general 
executive  jx)wers,  surely  sanatoria  will  come  under  its  contrcl. 
Unless  the  distinction  between  infectious  and  non-infi>ctious  stages 
ol  phthisis  is  recognised  and  separately  dealt  with,  all  institutions 
receiving  patients  suffering  froni  it  should  come  under  the  control 
of  the  Public  Health  Authority.  This  would  include  sanatoria, 
dbpensaries,  day  and  night  shelter>.  and  hospital  wards. 


I!V    OR    ALEXANDER    WALKER  I  37 

Are  the  Local  Authorities  prepared  to  undertake  such  a  re- 
sponsibiUty  ?  Most  assuredly  not,  and  it  is  doubtful  whether 
they  should  do  so  even  if  they  could.  It  is  no  doubt  the  dream 
of  the  Socialist  that  all  diseases  should  be  a  first  charge  on  the 
national  funds.  But  this  idea,  like  most  others  coming  from  the 
same  quarter,  would  be  disastrous  to  the  true  interests  of  the 
nation.  It  has  been  the  glory  of  the  last  century  that  it  has 
developed  on  national  lines  a  grand  spirit  of  charity,  expressed  in 
personal  service  and  voluntary  gifts  in  the  relief  of  the  sick  and 
helpless  poor,  and  no  compulsory  and  vicarious  mode  of  adminis- 
tration would  keep  it  alive.  The  tax-collector  can  never  be  the 
almoner  of  true  benevolence,  and  officialism  would  extinguish 
philanthropy.  The  Local  Authority  should  confine  itself  to  its 
proper  function  of  the  protection  of  the  public  health,  and  leave 
the  curative  treatment  to  voluntary  agencies.  Still,  as  curable 
cases  include  a  certain  proportion  of  infectious  persons,  there 
is  every  reason  for  the  rating  bodies  subsidising  curative  insti- 
tutions, as  part  of  a  preventive  policy  The  admitted  failure 
of  poor-law  administration  is  an  illustration  of  the  inadequacy 
of  State  methods  in  charity  work,  and  the  demand  for  personal 
and  direct  helpfulness,  such  as  has  been  developed  at  Elberfeld, 
is  evidence  of  the  dissatisfaction  even  in  this  country  with  official 
methods. 

Dr  Byrom  Bramwell,  in  his  paper  last  year  pointed  out  the 
desirability  of  an  amending  Act  making  special  provision  for  the 
control  of  tuberculous  diseases  when  in  an  infectious  stage,  and 
I  would  strongly  support  this  suggestion.  It  should  not  be  im- 
possible to  alter  the  clauses  of  the  Act  of  1897  to  carry  out  this 
idea,  but  a  fresh  measure  applicable  to  this  disease  would  be  well 
worth  the  labour  of  drafting,  and  would  immensely  simplify  the 
administrative  control. 

The  extravagance  which  distinguishes  public  boards,  and 
which  is  becoming  more  pronounced  since  the  Socialistic  element 
is  increasing  in  their  membership,  would  lead  to  an  expenditure 
on  sanatoria  and  other  institutions  which  no  country  could  bear. 
It  would  lead  also  to  a  further  decline  in  the  independence  of  the 
poorer  classes,  now  sadly  wanting,  and  encourage  the  demand  for 
greater  privileges  at  the  expense  of  the  State.  An  illustration  of 
the  extravagance  of  public  boards  in  this  direction  is  to  be  found 
in  the  erection  recently  by  the  Liverpool  Guardians  of  a  sanatorium 
at  Heswell  for  twenty-four  beds,  at  a  cost  of  ^f  12, 000.  or  /500  a 
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bed.  The  Birmingham  Municipality  has  just  bought  a  site  lor 
a  proposed  sanatorium  for  ijij.ooo,  and  in  doing  so  have  hung  a 
millstone  round  its  neck.  However  simple  and  inexpensive  the 
building  may  be,  this  initial  expenditure  must  handicap  the  institu- 
tion i)ermanently. 

Although  I  have  thus  frankly  animadverted  on  the  form  in 
which  this  circular  has  l>een  issued,  I  gladly  express  my  admira- 
tion for  the  spirit  which  has  prompted  it.  The  able  metUcal 
member  of  the  Local  (iovernment  Board  has  no  more  sincere 
friend  and  well-wisher  than  his  jjresent  critic,  for  1  am  fully  aware 
that  he  is  whole-hearted  in  his  anxiety  to  grapple  with  the  scourge 
of  consumption.  Before  leaving  this  matter,  let  me  quote  one 
sentence  from  the  circ\ilar  for  which  1  am  truly  grateful.  On 
p.  4,  the  secretary  says  :  "  It  may  be  added  that  in  structure 
sanatoria  may  Im?  of  the  simplest  and  cheajx^st  form.  W'ooil  and 
iron  sanatoria  have  been  provitled  at  \\'oo<lilec  and  Gartloch 
asylums,  at  apjjroximately  £90  per  lied.  Ojien-air  shelters  can 
be  provided  at  from  {h  to  £8  per  bed,  or  even  less." 

In  what  remains  of  my  time  I  wish  very  briefly  to  bring  before 
you  a  few  of  the  facts  I  ascerlainetl  by  the  inquiry  to  which  I  alluded 
at  the  beginning  of  this  article. 

My  inquiries  were  directed  to  find  out  the  numlicr  of  Ix'ds 
available  for  the  treatment  of  j)Oor  or  assisted  patients,  the 
ienf^th  of  treatment  found  nectssary,  the  demand  for  admLssion 
which  existed,  the  stage  of  the  disease  when  admitted,  the  style 
of  building,  altitude,  site,  and  construction  of  the  sanatorium, 
the  staff  emjiloyed,  mode  of  government,  the  sources  of  inconie, 
cost  of  the  structure,  and  of  maintenance,  and  the  results  of  treat- 
ment.    1  will  only  attempt  to  discuss  a  few  of  these  j)oints. 

I.  riif  number  0/  bc\is. — In  all  I  found  that  1084  U-ds  were 
opin  in  July  1905  throughout  (ireat  Britain.  All  but  two  ol  the 
sanatoria  were  intended  primarily  for  early  cases,  but  some  were 
com|x>lled  to  admit  a  few  internu*diate  ones.  The  length  ol 
treatment  varied  from  a  few  weeks  to  six  months.  The  avera^je 
was  three  and  a  half  months.  Alwut  3000  patients  were  treateil 
annualiv.  Now  in  IQ05,  43,J24  jxi^ions  died  from  phthisis  m 
(ireat  Britain.  There  arc  no  statistics  to  show  what  niimU'r  ol 
[H-isons  living  are  the  subjects  of  the  di.se.ise.  but  ex|x'rts  gni.i.dly 
agree  that  tlu-y  must  be  five  times  as  numerous  as  the  fatal  ra^e^ 

The  case  mortality  of  phthisis  is  much  disputetl.  lx>ing  variously 
estimated  by  different  authorities  at  from  threi"  to  eight  tinu*  the 
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number  of  deaths.  The  duration  of  the  disease  of  the  ordinary 
type  is  so  long,  probably  five  or  six  years  on  an  average,  that  the 
figure  I  have  mentioned  cannot  be  excessive.  The  number  of 
cases  of  incipient  disease,  before  an  assured  diagnosis  can  be  made, 
must  be  very  large,  judging  from  the  post-mortem  evidence  I  have 
already  alluded  to.  They  are  likely  to  increase  rapidly  as  the 
means  of  diagnosis  become  more  extensive  and  accurate.  The 
opsonin  method  and  Calmette's  ophthalmic  reaction,  as  well  as  a 
more  careful  study  of  physical  signs,  may  enable  us  to  anticipate 
the  appearance  of  lung  invasion,  and  so  enormously  increase  the 
number  of  those  who  ought  to  receive  preventive  treatment. 

It  is  no  exaggeration  to  say  that  in  the  year  1905  fully 
200,000  people  could  be  found  in  various  stages  of  the  disease. 
Suppose  we  reckon  the  early  cases  at  a  fourth  of  that  number,  we 
find  that  50,000,  of  which  at  least  40,000  must  be  poor  people, 
were  in  need  of  sanatorium  treatment.  You  will  agree  with  me 
that  1084  beds  are  grossly  inadequate.  From  all  of  my  corre- 
spondents came  the  pathetic  tale  of  having  to  refuse  hundreds  of 
applicants  for  admission,  from  want  of  room.  Since  1905  a  good 
number  of  such  sanatoria  have  been  opened,  and  probably  the 
beds  available  may  now  be  1600,  with  room  for  about  5000  patients 
annually. 

2.  The  sources  of  income. — In  all  but  four  a  considerable  part 
of  the  income  was  derievd  frojn  patients  who  paid  aU  or  part  of 
their  board,  the  sums  varying  from  2=.  6d.  a  week  up  to  £2,  2s. 
They  were  therefore  enabled  to  meet  the  demands  of  middle-class 
persons  who  could  not  afford  private  sanatorium  charges.  The 
income  so  received  helped  to  keep  the  institution  open  for  their 
poorer  brethren.  Public  and  private  voluntary  contributions  in 
the  form  of  endowment  of  beds  or  payment  for  patients  or  ordinary 
subscriptions  were  received  by  all.  Subscriptions  from  friendly 
societies  were  given  in  several  cases,  and  in  nine  sanatoria  help 
was  given  by  the  Town,  County,  or  Parish  Authorities,  either  as 
subsidies  or  endowment  of  beds,  or  payment  for  individual  patients. 
In  one  (Durham  County  Sanatorium)  a  novel  and  most  excellent 
system  obtains,  namely,  a  levy  (voluntary,  of  course)  on  working 
men  of  is.  a  year,  in  virtue  of  which  the  subscribers  are  entitled 
to  free  treatment  for  the  average  length  of  time  for  themselves, 
or  any  member  of  their  family  over  15  years  of  age. 

This  yields  about  £700  a  year,  and  has  been  satisfactory  to  all 
parties.     The  men  receive  also  a  share  in  the  management  of  the 
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institution.  The  mode  of  government  generally  is  to  give  due 
representation  to  all  who  sup|x>rt  the  sanatorium  as  far  as  possible 
in  projwrtion  to  their  contributions. 

3.  The  cost  of  the  structitre. — On  this  point  it  was  found  ini- 
liossible  to  arrive  at  an  accurate  or  in  some  cases  even  an  approxi- 
mate estimate.  Several  were  old  buildings  adapted  and  e.xtended. 
and  in  two  were  merely  rented.  In  si.x  instances  they  were 
gifted  by  wealthy  donors.  Tliese  cost  between  them  nearly 
£400,000,  or  an  average  of  £760  a  bed.  The  highest  was  £1000. 
and  the  lowest  £620.  Possibly,  according  to  the  ancient  saw.  we 
ought  not  to  "  look  a  gi'en  horse  in  the  moo',"  and  presumably 
these  buildings  have  been  erected  in  accordance  with  the  terms 
of  the  donor,  but  it  is  certain  that  that  sum  is  far  too  great  for  a 
working-class  institution.  Yet  we  find  other  sanatoria,  i)crhai>s 
in  a  spirit  of  rivalry,  erected  at  a  cost  not  much  less,  though 
drawing  their  funds  from  people  who  cannot  afford  such  magnili- 
ccnce  in  their  own  homes.  Two  of  them  reach  £500  a  Ix-d,  and 
one  izoo,  and  the  average  of  all  the  non-gifted  institutions  is  £200 
a  bed.  How  much  the  glorj"  of  the  promotors,  or  the  ambition 
of  the  architects,  or  the  greed  of  the  contractors,  have  to  do  with 
this  state  of  things  we  know  not.  but  honesty  compels  us  to  call 
it  extravagance.  The  furnishing  and  maintenance  of  tiiesc  )>alatial 
places  more  or  less  corresjwnds  with  the  style  of  architecture, 
and  provides  luxury  utterly  unsuited  to  the  plain  tastes  and  the 
proper  needs  of  the  inmates.  At  first  they  feel  uncomfortable 
and  out  of  place,  and  by-and-by  may  blossom  out  into  "  blo.ited 
aristocrats,"  discontented  with  the  humble  home  to  which  they 
may  be  able  to  return.  We  hoi>c  they  may  for  e\er  l)c  disgusted 
with  dirt  and  evil  odours,  but  not  with  simple  food  and  plain 
furnishing.  What  do  they  want  with  tiled  hearths,  silver-plated 
tittings,  stained-glass  windows,  and  gilded  decorations  ?  Beauty 
is  all  very  well,  but  surely  it  is  out  of  place  in  such  a  building. 
Economy  is  alisolutely  necessary  if  we  ho|v  to  carry  the  public 
with  us  in  this  crusade. 

We  can  tind  such  economy  in  a  few  of  the  sanatoria,  and  it 
is  noteworthy  that  their  record  as  curative  institutions  is  as  high 
as  the  extravagant  ones.  Durliam  Sanatorium  Ls  a  case  in  jwint. 
Tlie  new  wings  it  added  to  the  old  building,  which  was  a  mansion- 
house,  and  is  u-^ed  ;is  an  administrative  block,  co«t  only  £8(>  a  l>cd. 
.Mso  at  Kelling,  in  Norfolk,  the  cost  was  only  £130  a  Ix'd.  At 
Kelling  two  jwvilions  have  jtist  been  erected  of  "  Mack  "  slalis  at 
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£^g  a  bed.  Both  these  sanatoria  have  an  excellent  record  of 
recoveries.  At  Woodilee  and  Gartloch  the  buildings  cost  only 
^00  a  bed,  and  every  essential  is  to  be  found  without  any  un- 
sightliness  or  discomfort.  At  Craiglockhart  we  have  a  building 
of  the  same  unpretentious  but  efficient  character. 

On  the  Continent  and  in  America,  buildings  of  a  still  simpler 
and  cheaper  kind  have  been  used  with  complete  success,  and  the 
shanty  or  shelter  referred  to  in  the  L.G.B.  circular  has  been  ex- 
tensively used  in  the  grounds  of  sanatoria,  as  at  Craigleith  and 
many  other  places.  If  the  money  which  has  been  spent  on  the 
structure  of  sanatoria  in  Great  Britain  up  to  this  time,  and  which 
must  have  amounted  to  three-quarters  of  a  million  at  least,  had 
been  used  as  it  might  have  been,  more  than  7000  beds  could  ha\'e 
been  now  available,  and  20,000  patients  received  treatment. 

4.  Cost  of  maintenance. — The  management  expenses  of  the 
sanatoria  varied  in  a  surprising  way,  though  not  so  strikingly  as 
the  capital  cost.  In  two  it  reached  as  high  as  £2,  2S.  a  week,  and 
in  one  case  sank  to  the  modest  sum  of  los.  a  week  per  occupied  bed  ; 
the  average  over  all  being  about  28s.  a  week. 

In  an  institution  in  which  good  feeding  is  an  essential  part 
of  the  treatment,  one  would  have  expected  this  item  of  expenditure 
to  be  fairly  constant,  but  it  was  nearly  as  varied  as  the  general 
expense.  The  food  bill  stood  at  20s.  a  week  per  occupied  bed 
in  one  instance,  and  at  6s.  in  another.  No  difference  in  locality, 
or  price  of  commodities,  could  account  for  such  discrepancy.  Home 
produce  in  the  shape  of  vegetables,  fruit,  milk,  butter,  eggs,  poultry, 
etc.,  no  doubt  reduced  the  cost  in  some.  With  three  exceptions, 
and  even  then  with  modification,  the  now  discredited  over-feeding 
system  has  been  abandoned,  and  a  generous  diet  substituted. 
But  there  can  be  no  doubt  that  a  dainty  fare,  for  which  there  is 
little  excuse  in  the  case  of  people  used  to  simple  diet,  must  ye 
responsible  for  some  of  this  extravagance.  The  average  food 
bill  stands  at  us.  6d.  per  week,  and  if  we  exclude  some  of  the 
sanatoria  as  extravagantly  provided  for,  the  average  would  stand 
at  los.  per  patient,  or  even  less. 

In  connection  with  this  maintenance  question,  it  is  reasonable 
to  compare  sanatoria  with  other  similar  institutions.  The  district 
asylums  of  Scotland  run  them  close  in  matters  of  staffing,  in 
management  requirements,  and  in  the  class  of  patients  received. 
The  average  cost  of  maintenance  in  1904  was  los.  a  week  per 
occupied  bed,  of  which  4s.  was  spent  on  food.     Admitting  that 
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this  latter  amount  could  not  provide  a  sanatorium  diet,  and  adding 
7s.  6d.  to  bring  it  up  to  the  standard,  we  found  the  total  manage- 
ment should  be  17s.  6tl.  in  place  of  2Ss.  per  week.  In  the  Edin- 
burgh Royal  Infirmary  the  total  cost  of  maintenance  for  an  average 
of  832  patients,  and  400  resident  members  of  the  staff,  amounts  to 
24s.  per  occupied  bed  jier  week,  and  the  food  bill  to  4s.  4d.  for 
the  patients  and  7s.  for  the  staff.  The  cost  of  drugs,  instruments, 
dressings,  etc.,  amounts  to  2S.  6d.  a  week  per  patient,  and.  as  they 
are  an  infinitesimal  expense  in  sanatoria,  we  may  claim  that 
hospital  maintenance  stands  at  21s.  6d.  as  comjiared  with  28s. 
The  Aberdeen  Koyal  Infinnary  stood  at  20s.  per  week  in  1904. 
and  the  food  bill  at  7s.  There  is  emphatically  room  for  economy 
in  sanatorium  management,  and  if  we  exjiect  the  public  to  be 
with  us  in  the  crusade,  this  must  \x  attained. 

5.  The  results  oj  treatment. — This  point  neeil  detain  us  but  a 
moment.  The  results  are  so  differently  re|X)rted  that  they  cannot 
be  tabulated.  In  some  cases  the  after-history  has  been  traced  for 
from  one  to  five  years.  Without  attempting  to  go  into  detaik. 
I  have  no  hesitation  in  saying  that  60  |>er  cent,  of  the  early  cases 
must  have  been  arrested  or  temix>rarily  "  cured."  though  that  word 
is  not  an  a|)propriate  one  for  any  disease  of  a  chronic  nature,  if 
used  without  qualification.  After  some  years'  watching,  40  jxjr 
cent,  of  them  still  maintained  their  health  and  capacity  for  work. 
Even  a  proportion  of  the  intermediate  cases  were  restoretl  to  health 
and  usefulness,  varying  from  10  to  13  jwr  cent.  In  almost  every 
case  an  immense  l)enefit  was  derived  from  the  treatment,  enough  to 
make  any  institution  carritxl  on  under  secret  methods,  and  nin 
on  profit-bearing  lines,  a  mine  of  gold  to  its  proprietors.  Even 
if  this  were  all.  and  only  a  few  montlis  of  relief,  or  a  few  years  of 
life,  were  the  result,  would  any  of  us  grudge  all  he  ix>ssessed  to 
purchase  a  rcsjiite  from  the  approach  of  the  last  enemy,  or  fail  to 
bless  the  hand  that  shielded  us  even  for  a  time  form  his  xsiiault  .' 

But  even  if  this  were  .ill,  and  the  "  cures  "  as  illuson,-  as  some 
arm-chair  critics  would  have  us  Ix-lieve,  the  sanatorium  has  j»«stifie<i 
its  existence  as  an  etlucational  institution  of  the  first  water.  From 
it  come  forth  men  and  women  who  have  l>een  taught  the  prin- 
ciples of  healthy  living,  and,  as  "  living  epistles  known  and  read 
of  all  men,'"  preach  a  gos|x'l  of  health  far  more  cfTectivcly  than 
.m  army  of  insix'clors  or  tons  of  literatuie. 

In  conclusion,  and  to  sum  up.  let  me  rc|)cat  the  salient  jH>mts 
!  have  tried  to  brinu  out  — 


KV    DR    ALKXANDER    WALKER  1 43 

1.  That  phthisis  is  a  disease  that  can  be  cured  by  open-air 
treatment  in  the  early  stage. 

2.  That  the  poorer  classes  are  the  chief  sufferers,  and  that 
we  are  bound  to  help  them  on  humanitarian  and  even  selfish  grounds. 

3.  That  curative  treatment  cannot  be  a  matter  of  State  inter- 
vention, but  a  duty  of  the  whole  community,  including  the  poorer 
classes  themselves. 

4.  That  strict  economy  in  providing  and  maintaining  sanatoria 
is  essential  in  enlisting  public  sympathy  and  support. 


3.  OBSER^'ATIONS  ON  THE  USE  OF  INOCULATIONS  OF 
BACTERIAL  SUSPENSIONS. 

By  L.  C.  Peel  Ritchie,  Ch.M.,  M.D.,  F.K. C.S.Ed.,  Clinical  Assistant, 
Surgical  Out-Patient  department,  Royal  Infirmary,  and  Research 
Student,  University  of  Edinburgh 

(From  the  Surgical  Out-Patient  Department,  Royal  Infirmary,  and 
University  Surgical  Laboratory,  Edinburgh) 

Immunity  against  bacteria  may  be  of  various  kinds,  namely,  anti- 
microbial, that  induced  by  the  receptors  of  the  bacterial  bodies 
themselves,  and  antito.xic,  that  induced  by  the  soluble  toxins 
produced  by  the  bacteria  and  given  off  from  them,  or  possibly  also 
by  those  retained  within  them  as  endoto.xins.  The  processes 
involved  are  essentially  different,  and  at  present  we  are  con- 
cerned solely  with  the  former,  i.e.  antimicrobial  immunity.  For 
its  production  we  would  wish  to  inject  nothing  of  a  toxic  nature 
but  the  bacterial  bodies  with  their  contained  receptors.  The 
protoplasmic  bacterial  poisons  (receptors)  possess  specificity  with- 
in certain  limits  dependent  on  their  stereochemical  structure 
which  is  sometimes  easily  upset  by  physical  and  chemical  means. 
In  practice  the  bacteria  from  cultures  are  first  killed,  usually  by 
heat,  washed,  and  injected  in  suspension  in  a  neutral  fluid. 

If  one  introduces  a  minute  quantity  of  poisonous  bacteria  into 
the  system,  the  organs  react  to  protect  themselves,  the  reaction  is 
enormously  out  of  production  to  what  is  required  to  neutralise  the 
poison  introduced,  and  the  protective  substances  formed  are 
therefore  available  for  combating  existing  disease  or  guarding 
against  future  infection  of  the  same  nature.  It  is  important  to 
realise  fully  that  one  is  not  introducing  into  the  patient's  system 
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a  dose  of  a  ready-formed  protective  or  anti-substance  or  scrum,  for 
one  is  relying  on  the  patient's  immunising  reaction  to  produce 
this  for  himself,  and  if  he  were  unable  to  do  so.  such  treatment 
would  lie  unjustifiable. 

One  may  naturally  wonder  why  such  inoculation  can  l^e 
beneficial  in  the  presence  of  an  infective  disease.  The  reason  is 
to  be  found  in  the  observed  facts  that  nature  tentls  to  control 
infective  processes  as  far  as  possible  by  loc;Uising  them  and  pre- 
venting their  extension  to  the  general  circulation  and  dL'tant 
organs.  In  this  work  first  the  leucocytes,  later  the  fixed  tissue 
cells,  play  the  part  of  the  limiting  agents,  with  the  result  that 
where  the  local  reaction  is  efficient  the  organisms  are  early  shut 
off  from  the  circulation,  and  sufficient  general  stimulus  is 
apparently  wanting.  The  tendency  later  is  to  throw  out  the 
infective  agents  from  the  Ixxly,  and  so  we  have  in  some  instances 
the  rupture  of  abscesses  and  the  formation  of  granulation  tissue. 
which  presents  an  excreting,  not  an  absorbing  surface. 

If  the  barriers  are  incomplete,  then  the  stimulus  reaches  ihe 
body  circulation,  and  in  such  cases  inoculation  may  be  sujierfluous 
if  not  actually  prejudicial. 

In  purely  localised  cases  we  can  produce  and  increase  i)y 
inoculation  the  (juantity  of  specific  antibacterial  substances  in  the 
circulating  blood  jjlasma.  The  local  lesion  is  benefited  in  direct 
projwrtion  ;ls  this  i)lasma  reaches  the  organisms  and  injures  them 
or  prepares  them  for  phagocytosis.  A  marked  jxjsitive  chemio- 
taxis  is  induced,  attended  probably  with  increase  of  local  inflam- 
matory reaction.  At  any  rate  one  finds  that  where  suppuration 
has  already  develof>ed,  it  tends  to  l)e  augmented  for  a  time  and 
to  terminate  more  rapidly.  If  a  discharging  lesion  such  as  an 
open  abscess  is  present,  the  effects  can  l>e  <lemonstratc<l  by  micro- 
scopical examination  of  the  pus.  Before  inoculation  one  finds 
perhaps  organisms  in  quantity  lying  free  but  rarely  within  the 
leucocytes,  after  inoculation  but  few  extracellular  organisms 
and  many  leucocytes  jiacked  with  them.  When  suppuration  is 
concealed  at  first,  the  pus  when  evacuated  b  not  infrequently 
sterile.  The  blood  jilasma  after  inoculation  is  seemingly  able  to 
supply  just  that  needful  helji  to  the  leucocytes  which  are  no  doubt 
poisoned  by  the  pro<lucts  of  bacterial  growth,  those  non-s|iccihc 
toxic  sulistances  such  as  the  tox-albumins  common  to  all  organ- 
isms causing  supj)uration,  and  the  outcome  is  that  the  tissues 
finally  gain  control  of  th.>  situation. 
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This  is  the  typical  sequence  of  events  in  lesions  due  to  the 
bacteria  of  acute  suppurative  infections.  With  others,  e.g.. 
tubercle,  however,  the  case  is  different,  where  the  resulting  lesion 
is  a  very  chronic  one,  and  so  formed  that  the  bacteria  may  be 
immured  in  it  and  cut  off  from  reach  of  blood  and  lymph. 
Inoculation  here  has  probably  little  effect  directly  on  the  bacteria, 
but  if  the  blood  is  rich  in  protective  substances,  extension  of  the 
disease  is  unlikely,  for  any  bacilli  escaping  from  their  confines  are 
bathed  in  this  fluid,  and  phagocytosis  is  actively  induced.  If  we 
can  control  the  extension  of  any  chronic  disease,  we  are  doing  a 
great  deal  of  good  to  the  patient,  and  usually  local  factors  will  in 
the  end  eliminate  the  local  infection.  In  the  very  nature  of 
things,  then,  inoculation  treatment  in  such  conditions  as  tubercle 
is  less  striking  in  its  results,  but  hardly  less  valuable.  Of  course 
the  logical  endeavour  in  inoculation  treatment  is  to  increase  as  far 
as  possible  the  circulation  of  the  immunising  plasma  through  the 
diseased  area.  Accordingly  heat,  and  appliances  for  producing 
hypersemia,  are  of  great  value,  and  should  be  adopted  where 
feasible. 

Till  recent  times  inoculation  treatment  was  to  a  large  extent 
empirical,  and  with  doses  given  in  regularly  increasing  amount  and 
at  regular  frequent  intervals,  aimed  at  "  accustoming  "  the  patient 
by  degrees  to  large  quantities  of  the  poisons  from  which  he 
suffered,  so  that  they  in  their  turn  should  prove  harmless.  At 
first  an  obvious  clinical  reaction  was  aimed  at,  subsequently  the 
aim  has  been  to  avoid  this.  In  recent  times,  Wright  and  hii 
school  have  combated  this  method  of  treatment,  claiming  that  the 
real  object  is  to  increase  the  protective  substances  in  the  blood  of 
the  patient,  and  that  this  must  be  controlled  by  the  observation 
of  his  phagocytic  index. 

I  must  here  digress  to  refer  briefly  to  the  effects  of  inocula- 
tion as  shown  by  a  study  of  the  index.  If  a  dose  of  a  bacterial 
suspension  within  therapeutic  limits  is  given  to  a  healthy  person, 
the  result  is  a  rise  in  the  index,  usually  showing  itself  at  the  end 
of  twenty-four  hours,  then  progressively  increasing  for  a  variable 
period,  and  lasting  altogether  for  several  weeks.  In  an  infected 
person  this  rise  or  "  positive  phase  "  is  preceded  by  a  temporary 
fall  or  "  negative  phase  "  (see  Chart  i).  What  is  not  so  gene- 
rally known  is  that  if  the  index  is  observed  at  short  intervals 
within  the  first  twenty-four  hours  a  very  marked  rise  occurs, 
usually  attaining  its  climax  in  about  six  hours,  and  this  is  a 
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feature  common  both  to  healthy  and  to  infected  jiersons'  bloods 
(see  Chart  2).  This  observation  is  of  impwrtance  as  showing 
that  the  infected  person  is  not  less  capable  of  rapidly  elaborating 
immune  substances. 

Wright  and  his  school  insist  on  the  importance  of  avoiding 
giving  an  inoculation  during  a  negative  phase  or  period  of 
supposedly  diminished  resistance,  on  account  of  the  risk  of 
producing   a   cumulation   of   negative   phases,    and   consequently 
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line)  shows  a  precrding  negative  phase. 

abolishing  the  powers  of  resistance.  This  was  oliscr\ed  liy  Wright 
to  occur  with  regard  to  the  tv^ghitiutus  to  li.  tuhcrrulosis  in  the 
blood  of  a  patient  treated  by  frequent  inoculations  of  tuberculin, 
whose  agglutinative  jxjwer  fell  to  zero.  He  apparently  assumed 
that  the  same  would  occur  in  res|>ect  of  the  j>hagocytir  intiex,  but 
so  far  as  I  know  if  has  not  l>een  actually  tested  and  rc|iorte<l 
on.  My  own  observations  do  not  Ix-ar  this  out.  It  is  on  this 
assumption,  however,  that  his  metho«l  of  controlling  inoculation 
treatment  is  based.  It  should  l>e  realised  that  the  phagocytic 
inilcx  represents  only  a  limited  phase  of  immtmity.  and  that  jiroof 
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is  wanting  as  to  the  prejudicial  significance  of  the  negative  phase 
as  such. 

Phagocytic  index  estimations  to  my  mind  have  proved  their 
greatest  value  in  showing  how  small  a  dose  of  a  suspension  is 
necessary  to  produce  a  marked  immunising  effect,  in  showing  how 
long  such  effects  may  persist,  and  in  showing  the  fallacy  of  the 
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Chart  2. — Showing  early  effects  on  indices  of  a  healthy  and  an  infected  person 
after  inoculation.  The  bloods  both  of  the  healthy  person  (continuous  line) 
and  the  infected  person  (doited  line)  show  a  marked  positive  phase  within 
six  hours.  At  the  end  of  twenty-four  hours,  however,  the  position  corre- 
sponds to  that  shown  in  Chart  i. 

frequent  use  of  inoculations,  for  it  is  found  impossible  to  call  forth 
a  progressively  cumulative  and  lasting  positive  phase  in  a  patient's 
blood.  If  this  is  attempted,  one  finds  after  a  number  of  inocu- 
lations, each  given  while  the  index  is  still  high,  that  a  negative 
phase  may  occur,  which  is  much  prolonged  and  may  last  for  weeks. 
On  the  other  hand,  I  have  found  that  with  a  suitable  dose,  if 
each  successive  one  is  given  only  as  the  effects  of  the  previous 
one  are  passing  off,  the  treatment  may  be  continued  for  months 
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or  years  without  incurring  the  risk,  if  such  it  is.  of  a  prolonged 
negative  phase.  In  this  procedure  the  index,  without  jxjrhajjs 
reaching  any  great  height,  is  maintained  ver>'  steadily  atx>ve 
normal.  If  we  can  secure  this  we  shall  probably  succeed  in 
preventing  any  extension  of  disease  in  those  very  chronic  cases 
which  demand  long-continued  treatment.  My  experience  has 
convinced  me  that  the  practical  results  are  as  satisfacton,'  and  in 
the  long  run  more  so  than  if  one  aims  at  a  supposedly  more  rapid 
method  of  immunisation.  Nor  is  there  probably  any  real 
advantage  in  attaining  a  very  high  index,  as  that  only  demon- 
strates the  presence  of  phagocytic  immune  substances  in  the  circulat- 
ing blood  in  great  excess  of  what  are  absorbed  by  the  disease  focus, 
which  are  therefore  superfluous. 

Except  in  the  case  of  tuberculin,  it  has  been  the  custom  to 
measure  bacterial  suspensions  in  terms  of  the  number  of  organ- 
isms contained.  This  precludes  any  comjiarison  of  dosage  of 
different  bacteria.  It  has  been  my  practice  to  prepare  all  susjxjn- 
sions  by  weight,  and  measure  their  dosage  in  terms  of  the  weight 
of  washed  and  dried  bacterial  txxlies  contained  per  c.c.  Thus 
corresfwnds  to  the  description  of  dosage  in  Koch's  "  new " 
tuberculin  preparations.  The  result  has  been  that  one  could 
compare  the  dosage  of  different  bacteria,  and  I  have  satisfieti 
myself  that  doses  approximately  equal  of  all  bacteria  arc  corre- 
spondingly efficacious.  It  is  generally  held  that  a  dose  of 
Tuberculin-R.  need  not  exceed  mVir  nigrm.,  while  a  dose  of  looo 
million  staphylococci,  which  weigh  as  much  as  ^\  mgrm..  is  con- 
sidered quite  an  average  dose,  though  weight  for  weight  a  hundred 
times  that  of  the  tubercle  bacilli.  A  dose  of  yo'oo  "ignii.  is 
an  amount  which  I  have  not  found  it  necessary  to  excectl  with 
any  bacterium  with  which  1  have  worked,  and  the  results  arc  as 
satisfactory.  I  believe,  as  with  hundred  times  larger  doses  commonly 
given. 

An  objection  that  might  be  raise<l  to  this  method  of  weighing 
bacteria  for  susjiensions  is  the  larger  quantity  requircnl  and  the 
consequent  delay  if  prepared  from  the  |>atient's  own  bacterium. 
This  is  held  to  be  necessary  in  many  infections,  typically 
streptococcal  ones,  the  idea  being  j)robably  basetl  on  the  sup|K>se<l 
necessity  of  jiro<lucing  jx>lyvalency  in  antistreptocwcal  senim 
preparation.  This  is  quite  contrary  to  my  own  cx|>erieiue.  a.s  I 
have  not  found  any  infection  fail  to  lieneficially  rcsi>on<l  to  the 
use  of  a  stock  suspension. 
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But  in  order  to  obtain  a  bacterial  suspension  which  is  in  itself 
equivalent,  certain  points  must  be  observed  in  its  preparation. 
The  bacteria  must  be  freshly  isolated  from  a  source  of  active 
infection,  the  cultures  must  be  young  and  grown  on  the  most 
suitable  media,  and  subcultures  should  be  avoided  if  possible. 
In  short,  the  cultures  must  preserve  the  highest  degree  of 
potential  pathogenicity.  They  are  then  washed  entirely  free 
from  cultural  by-products. 

The  proper  intervals  as  indicated  by  following  the  phagocytic 
inde.x  would  be  found  to  vary  to  some  extent  at  different  times 
and  in  different  individuals.  We  wish  to  anticipate  the  fall  of 
the  index  below  par,  and  we  shall  probably  do  this  in  every  case 
.  by  giving  injections  of  suitable  amount  every  four  weeks.  That 
is  perhaps  oftener  than  every  case  would  require,  but  we  need  not 
fear  doing  harm. 

A  few  cases  show  a  markedly  persistent  negative  phase  after 
a  first  inoculation.  This  is  possibly  due  to  a  somewhat  obscure 
feature  of  immunisation  known  as  hyper-susceptibility.  It  is 
overcome,  and  a  positive  phase  produced  by  giving  another 
inoculation  without  further  delay.  I  therefore  feel  inclined  to 
recommend  giving  two  or  three  inoculations  close  together  at  the 
beginning  of  treatment.  A  simple  'scheme  then  for  treating  a 
chronic  condition  in  an  adult  would  be'to^^give  doses  of  xcjtnr  mgrm. 
at  intervals  of  two,  then  three,  then  four  weeks,  continuing  at 
that  rate  for  six  months.  Later,  probably,  it  is  not  necessary  to 
inoculate  oftener  than  once  in  six  weeks,  and  finally  perhaps  in 
two  months.  But  this  later  treatment  must  depend  on  the 
clinical  condition  and  the  extent  of  recovery.  Without  excep- 
tion, inoculations  in  chronic  affections,  typically  tubercule,  should 
be  continued  long  after  recovery  is  assumed,  to  prevent  relapses. 

In  children  under  14  the  dose  is  reduced  to  one-half,  and 
progressively  with  diminishing  age,  so  that  the  dose  for  infants  is 
perhaps  one-tenth. 

More  acute  conditions  demand  smaller  dosage,  and  where  pro- 
longed treatment  is  not  anticipated,  inoculations  may  with 
advantage  be  given  at  shorter  intervals,  so  as  rapidly  to  bring  the 
patient  under  the  greatest  possible  influence  of  the  drug.  For 
example,  in  acute  infections  a  dose  of  toVo  to  ainnr  rngrm.  is  given 
and  repeated  in  five  to  ten  days. 

I  have  treated  now  very  numerous  cases  on  these  lines,  and 
the  results  have  been  quite  satisfactory.     The  guiding  rule  should 
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be  kept  in  mind  that  when  in  doubt  it  is  better  to  withhold  than 
to  give  an  inoculation. 

As  regards  the  method  of  administration,  I  have  found  the 
left  triceps  about  2  to  3  in.  above  the  tip  of  the  olecranon,  the 
most  suitable  site  for  injection.  The  suspension  is  injected  direct 
into  the  muscle.  It  should  be  made  up  with  nonnal  saline, 
glycerine  being  avoided,  and  after  the  initial  sterilisation  pre- 
sers'ed  by  the  addition  of  a  few  drojjs  of  chloroform.  Given  in 
this  way  no  discomfort  ensues  after  inoculation. 

It  would  be  impossible  for  me  here  to  review  in  detail  the  whole 
sco[)e  of  inoculation  treatment.  I  shall  confine  mv-self  to  a  few 
remarks  on  the  conditions  with  which  I  happen  to  have  had  most 
experience. 

Firstly,  with  regard  to  tubercle.  Most  surgical  affections  are 
of  the  localised  chronic  type.  If  fever  is  present,  in  the  absence 
of  mixed  infection,  it  is  an  indication  of  al)sorption  from  the 
disease  focus,  and  rest  Ls  necessary  till  it  sulfides.  The  case  is 
then  treated  as  a  localised  one.  Mixed  infection  demands  treat- 
ment with  the  infecting  organisms  as  well  as  with  tuberculin. 
The  rapidity  of  improvement  is  then  often  surprising. 

Gland  affection?  show  very  variable  results,  dejx?nding  on  the 
stage  of  disease.  \'ery  early  cases  do  well.  Caseating  glands  are 
very  slow  of  absorption,  and  only  time  will  accomplish  this. 
O^ieration  is  often  advisable,  then,  to  hasten  complete  recovery. 
Rapidly  breaking  down  glands  often  do  particularly  well,  and 
usually  require  only  puncture,  relocated  if  need  he,  to  evacuate  the 
fluid.  Periadenitis  rapidly  disapjjears  with  two  or  three  injections, 
and  leaves  the  glands  liccoming  small  and  firm  and  much  iK-ttcr 
suited  for  operative  treatment. 

Bone  and  joint  cases  give  excellent  results  if  not  too  l.ii 
advanced.  Infected  joints,  if  got  early,  may  rerov<.r  with  no  loss 
of  mobility.  In  any  case  restriction  of  movement  may  be  less 
rigidly  or  continuously  ajiplied  under  tulx'rculin  control,  and 
while  recovery  with  mobility  is  so  imjiortant  in  the  upper  limb, 
this  may  also  lie  aimed  at  in  the  lower.  Discharging  sinuses,  if 
not  actually  leading  to  sequestra,  can  as  a  rule  lie  got  t(»  heal,  but 
mixed  infection  must  l>e  treated  if  present. 

Skin  conditions  are  s]x>cially  intractable  unless  tul>erculin  Ls 
combined  with  suitai>le  local  measures.  Here  cs|x\-ially.  as  in 
most  tul>erculous  affections,  congestive  treatment  is  of  value. 

Wo  are  all   famili.ii    with  the  cases  of  multiple  inltntion.  such 
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as  those  patients  "  eaten  up  with  tubercle  "  who  haunt  the  out- 
patient departments  of  hospitals.  A  study  of  many  such  cases 
has  led  me  reluctantly  to  the  conclusion  that  too  frequently 
operative  procedures  have  been  but  the  starting-point  for  a  fresh 
extension  of  infection.  In  some  instances,  indeed,  one  has  found 
that  each  operation  has  been  regularly  succeeded  by  a  new 
appearance  of  tubercle  elsewhere.  Here  we  have  a  suitable  field 
for  the  prophylactic  use  of  tuberculin.  So  convinced  have  I 
become  of  this  risk  of  extension,  which,  though  not  by  any  means 
the  rule,  cannot  well  be  foreseen,  that  I  would  not  readily  bring 
myself  to  operate  on  a  case  of  tubercle  which  had  not  been 
"  protected  "  by  a  preliminary  series  of  tuberculin  injections. 

The  possibility  of  a  certain  number  of  cases  of  tuberculosis 
being  due  to  bovine  tubercle,  as  I  have  shown  elsewhere,*  must  be 
kept  in  view,  and  before  carrying  out  any  prolonged  treatment, 
one  of  the  diagnostic  methods  which  have  been  published  from 
the  University  Surgical  Laboratory  -  may  be  employed,  and  the 
patient  then  treated  with  a  suspension  of  the  human  or  the  bovine 
type  of  bacillus,  as  determined  by  the  blood  examination. 

The  general  surroundings  and  mode  of  life  of  the  patient  call 
for  most  careful  attention,  for  if  not  favourable  it  is  probably  not 
advisable  to  use  tuberculin. 

Staphylococcal  infections,  so  common  in  surgical  work,  offer 
a  large  field  for  treatment.  Abscess  formation  may  ht  prevented 
in  the  early  stages.  If  already  developed,  healing  is  greatly 
hastened.  BoUs,  a  frequent  cause  of  much  suffering,  can  be 
aborted.  If  a  slough  has  already  formed,  it  usually  separates  in 
two  to  four  days  after  inoculation,  and  healing  follows  as  rapidly. 
Relief  of  pain  is  very  prompt  with  a  suitably  small  dose.  Re- 
current crops  of  boils  can  be  entirely  obviated  once  treatment 
is  carried  out,  but  this  should  be  prolonged  after  recovery  when 
the  condition  is  a  chronic  one.  Acne  is  similarly  amenable  to 
inoculation,  but  as  the  inflammatory  condition  is  only  secondary, 
the  primary  skin  affection  must  certainly  not  be  neglected. 

In  streptococcal  infections  I  have  seen  more  strikingly  good 
results  than  in  any  others.  Streptococci  are  responsible  for  most 
diverse  types  of  disease,  highly  acute  or  intractably  chronic.  All 
are  amenable  to  treatment.  Using  a  single  stock  suspension 
prepared  from  a  case  of  wound  infection,  I  am  the  more  surprised 

'  Ritchie,  Brit.  Med.  Jmim.,  London,  1907,  November  16,  vol.  ii. 

^  Stewart  and  Ritche,  Edin.  Med.  Journ.,  1907,  May.     Ritchie,  loc.  cit. 
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at  my  unifonnly  good  results,  for  it  is  generally  claimed  that 
streptococci  for  injection  must  be  prepared  from  the  indiNndual 
p.itient.  Such  has  certainly  not  been  my  experience.  Acute 
lymphangitis,  wound  infections,  chronic  sinuses,  en.'sipelas,  have 
all  yielded  equally  well  to  the  one  preparation.  This  is  a  fact  of 
some  importance,  as  many  streptococcal  infections  spread  so 
rapidly  that  time  is  not  given  for  the  preparation  of  a  suspension. 
Acute  lymphangitis  spreading  up  a  limb,  if  treated  early,  is  usually 
gone  in  twenty-four  hours.  Pain  is  relieved  in  a  few  hours, 
often  completely  in  si.\  ;  the  accompanying  maJaise  passes  off  at 
the  same  time,  and  the  patient  probably  obtains  an  undisturl>etl 
night's  rest.  This  course  of  events  I  have  seen  time  and  again, 
and  it  is  not  influenced  by  omitting  local  treatment.  Ft  i.-' 
specially  interesting  as  showing  how  the  clinical  condition 
corresponds  to  the  early  high  ix)sitive  i)hase  which  1  have  shown 
you  on  Chart  2.  As  an  instance  of  an  opposite  type  of  case,  I 
may  mention  a  6-in.  long,  chronic  sinus  following  on  empyema, 
infected  with  streptococcus,  which  reojjened  and  discharged  for 
six  months,  till  after  a  single  inoculation  it  healed  jx>rinanenlly 
in  less  than  a  fortnight. 

I  do  not  projwse  to  refer  to  other  infections  in  which  inocula- 
tion treatment  has  been  tried  and  proved  successful.  Suffice  it  to 
say  that  the  general  principles  stated  are  equally  ajjplicable  to  them. 

Finally.  I  wish  to  refer  to  the  prophylactic  use  of  bacterial 
inoculations.  From  my  previous  remarks  you  will  understaml 
how  one  can  assume  the  prophylactic  action  of  immunising 
substances  to  be  more  efficacious  than  the  curative.  In  the  case 
of  such  a  non-vascular  lesion  as  a  tulicrcle.  treatment  Ls  essentially 
pro])hylactic  ;  we  guard  against  extension,  and  leave  largely  to 
local  processes  the  final  extinction  of  the  disease. 

But  prophylactic  treatment  in  the  ordinary  sense  of  anti- 
cipating infection  has  enormous  iK)ssibilities.  Here,  however, 
we  are  faced  with  the  difficulty  of  not  alwaj's  knowing  what 
organisms  we  shall  wish  to  lie  able  to  combat.  The  difficulty  in 
the  case  of  wounds,  ojxTative  or  accidental,  is  more  ajiparcnt 
than  real.  If  we  give  a  dose  of  jn'no  to  loVo  nigrm.  each  i>f 
Staf^hylococciis  aureus  anil  Strefifococcus  f>yogctus,  and  also  of 
Bacterium  colt  if  in  the  region  of  a  mucous  tract,  we  shall  jno- 
bably  cover  most  eventualities,  for  other  infections  arc  usually 
secondary.  I  give  such  an  inoculation  in  all  ojieration  ca.scs,  with 
so  far  uniformly  satisfactory  results.     In  accident  wounds,  too.  we 
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can  similarly  control  if  not  entirely  prevent  suppuration.  The 
early  positive  phase  occurring  within  the  first  few  hours,  and  the 
absence  of  subsequent  negative  phase  in  healthy  persons,  as  already 
mentioned,  furnish  the  justification  for  such  inoculations  given 
at  the  time  of  operation  or  soon  after  an  accident,  as  any  growth 
of  bacteria  in  the  wounds  is  met  by  a  blood  fluid  already  rich  in 
protective  substances. 

Numerous  cases  have  been  treated  thus  prophylactically  in 
the  Surgical  Out-Patient  Department  of  the  Royal  Infirmary,  and 
it  has  proved  very  valuable  in  aiding  the  conservative  treatment  of 
lacerated  wounds,  in  primary  skin-grafting,  and  generally  in  all 
cases  where  complete  wound  disinfection  is  difficult  to  ensure. 

It  should  be  noted  that  if  this  method  is  employed,  the  use  of 
chemical  antiseptics  in  the  tissues  is  contra-indicated,  as  these 
inhibit  phagocytosis,  which  is  the  means  of  final  disinfection  on 
which  we  are  relying  after  the  necessary  mechanical  cleansing. 

I  have  pleasure  in  once  more  recording  my  thanks  to  Professor 
Chiene  for  the  facilities  accorded  me  in  his  Laboratory  for  the 
experimental  work  on  which  these  observations  are  based,  and 
I  would  likewise  gratefully  acknowledge  the  kindness  of  the 
surgeons  in  charge  of  the  Surgical  Out-Patient  Department  of  the 
Infirmary,  who  have  so  generously  afforded  me  the  opportunities 
for  the  study  of  inoculation  treatment. 


Special  Meeting.— March  18,  1908 

Ur  J.-\MES  Ritchie,  Presidetit,  in  the  Chair 

Original  Communications 

I.  RECENT   RESEARCHES   INTO   THE   ETIOLOGY   OF 
PLAGUE  IN  INDIA 

(With  an  Account  of  the  Work  of  the  Plague  Commission  recently 
appointed  by  the  Government  of  India,  whereby  it  is  shown 
that  The  Rat  Flea  is  the  Cause  of  Plague  Epidemics  in 
that  Country.     With  Lantern  Illustrations) 

By  Lieut-Colonel  W.  B.  Bannerman,  M.D.,  B.Sc,  F.R.S.E.,  Indian 
Medical  Service  ;  Director,  Bombay  Bacteriological  Laboratory  ; 
Associate  Fellow,  College  of  Physicians,  Philadelphia  ;  Correspond- 
ing Member,  American  .Society  of  Tropical  Medicine 

The  Plague  Research  Commission,  of  whose  work  I  am  to  give  an 
account  to-night,  was  appointed  by  the  Right  Hon.  the  Secretary 
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of  State  for  India,  acting  on  the  initiative  of  the  Government  of 
India,  who  had  movetl  in  the  matter  in  the  autumn  of  1904.  To 
assist  in  the  guidance  of  the  work  an  Advisory  Committee  in  London 
was  ap{X)inted  by  him  in  consultation  with  the  Royal  Society  and 
the  Lister  Institute  of  Preventive  Medicine,  and  was  composed  as 
follows  :  Surgeon-General  A.  M.  Branfoot,  CLE..  I.M.S..  President 
of  the  Medical  Board,  India  Office.  Chairman  ;  Sir  Michael  Foster 
and  Dr  J.  Rose  Bradford,  representing  the  Royal  Society  ;  Colonel 
David  Bruce,  C.B.,  R.A.M.C,  and  Dr  Charles  J.  Martin,  repre- 
senting the  Lister  Institute.  Members.  After  the  death  of  Sir 
Michael  Foster  in  January  1907,  his  place  was  taken  by  Dr  G.  H. 
Nuttall,  F.R.S. 

This  London  Committee  appointed  a  Working  Commission  in 
India  as  follows  :  Major  G.  Lamb.  M.D.,  I.M.S..  Director  of  the 
Pasteur  Institute  of  India,  Kasauli,  Senior  .\fember  :  Captain  \Vm. 
Glen  Liston.  M.D.,  I. M.S..  Assistant  to  the  Director.  Bombay 
Bacteriological  Laboratory  ;  Captain  T.  H.  Gloster.  M.B..  I. M.S.. 
formerly  Port  Health  Officer.  Rangoon  ;  G.  F.  Petrie.  M.D.. 
Assistant  Bacteriologist,  Lister  Institute :  Sydney  Rowland, 
M.R.C.S.,  L.R.C.P.,  Assistant  Bacteriologist,  Lister  Institute: 
Assistant-Surgeon  M.  Kassava  Pai.  M.B.  (Madras)  ;  V.  L.  Manker, 
L.R.C.P.  &  S.  (Edin).  D.P.H.  (Camb.)  ;  Hospital-Assistant  P  S. 
Ramchandrier,  and  Hospital-Assistant  C.  R.  Avari.  It  will  l>e 
noticed  that,  with  the  exception  of  the  two  bacteriologists  sent 
out  from  the  Lister  Institute,  the  personnel  of  the  Commission  was 
connected  with  the  medical  ser\ices  of  the  Government  of  India, 
and  that  four  were  natives  of  India.  This  fact  should  prove  of 
interest  to  politicians  in  these  days  of  travelling  Mcmlxjrs  of 
Parliament. 

The  Commission  had  its  headquarters  in  Bombay,  and  was 
given  laboratory  accommodation  at  the  Bombay  Bacteriological 
Laboratory  at  Parel.  Dr  C.  J.  Martin,  the  Director  of  the  Lister 
Institute,  went  to  India  in  the  end  of  March  1005.  and  organised 
and  started  the  work  at  Parcl,  after  satisfying  hmiself,  by  |xrsonal 
insj)ection  of  the  other  Indian  lalwratories,  that,  on  account  of 
the  presence  there  of  a  traine<l  and  organised  lalwratory  staff  and 
ample  supply  of  animals,  it  was  the  only  place  in  India  where  work 
on  the  scale  contemplated  could  lx>  carried  out.  He  returned  to 
England  after  si.x  months,  and  since  then  the  head  of  the  Commission 
has  l>een  Major  G.  Lamb.  I. M.S. 

The  major  part  of  the  exjKrimental  work  w;is  carried  out  in 
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Bombay  city,  but  most  essential  investigations  were,  in  addition, 
conducted  in  two  small  villages  in  the  Punjab,  where  facilities  existed 
for  watching  an  epidemic  with  some  approach  to  accuracy. 

At  this  point  it  will  be  instructive  to  consider  the  extent  of  our 
knowledge  of  plague  as  derived  from  Indian  experience,  at  the  time 
the  Commission  arrived  in  India. 

The  present  manifestation  of  plague  in  India  dates  from  the 
autumn  of  1896,  when  the  first  case  was  diagnosed  by  Dr  Viegas, 
a  well-known  medical  practitioner  in  Bombay.  We  knew  that 
plague  appeared  in  the  remote  valleys  of  the  Himalayas  in  the 
region  of  Kumaon,  in  sporadic  form  from  time  to  time,  and  that 
the  people  there  deserted  their  villages  on  its  approach  ;  but  that 
it  had  any  practical  significance  for  the  medical  man  in  India  no 
one  imagined.  It  was  regarded  as  in  the  nature  of  an  antiquarian 
curiosity  belonging  to  these  old-world  regions,  and  as  for  ever 
banished  from  the  civilised  country  of  Hindustan.  It  followed, 
then,  that  the  average  practitioner  in  India  knew  nothing  about 
the  disease  when  it  invaded  Bombay.  Warnings  had  indeed  been 
issued  by  Colonel  W.  G.  King,  CLE.,  I. M.S.,  the  energetic  Sanitary 
Commissioner  for  Madras,  to  all  Government  Medical  Officers 
in  that  presidency,  to  look  out  for  its  importation  from  China,  where 
it  had  broken  out  in  epidemic  form  in  the  year  1894,  but  it  is  not 
matter  for  surprise  that  some  time  elapsed  before  the  local  medical 
faculty  recognised  the  dread  disease  or  realised  its  significance. 
Still  less  were  they  in  a  position  to  take  prompt  steps  to  stop  it, 
or  to  advise  correctly  what  the  nature  of  these  measures  should 
be.  Within  a  fortnight,  however,  of  the  recognition  of  the  disease, 
the  Government  had  sent  Mr  Haffkine  to  Bombay  from  Calcutta, 
and  had  convened  a  Committee  of  local  medical  men,  with  the 
Professor  of  Medicine  in  the  Grant  Medical  College,  Bombay,  as 
President,  to  consider  what  should  be  done.  I  mention  these  facts 
merely  as  a  mild  protest  against  the  recent  assertions  of  certain 
writers  in  the  medical  and  lay  press,  who  appear  to  judge  of  the  action 
or  inaction  as  they  are  pleased  to  term  it,  of  the  Government  of 
India,  by  the  light  of  knowledge  acquired  by  ten  years  of  laborious 
research  carried  out  after  this  period. 

One  of  the  first  things  that  our  practical  experience  of  plague 
in  the  Bombay  hospitals  revealed,  was  that  there  are  two  distinct 
types  of  plague  ;  one,  the  pneumonic,  which  was  very  contagious, 
and  the  other,  the  bubonic  and  septicaemic,  which  was  not  communi- 
cated from  one  person  to  another.     To  our  surprise,  we  found  that 
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the  attendants  in  hospitals  and  the  friends  of  patients  who  accom- 
panied their  sick  to  the  wards  did  not  take  plague  unless  there 
happened  to  be  a  pneumonic  case  in  the  institution.  In  fact,  so 
marked  was  this,  that  Major  Thomson,  I. M.S.,  who  had  charge  of 
the  large  hospital  opened  in  the  Old  Government  House  at  Pare!, 
reported  "  that  one  of  the  safest  places  during  the  epidemic  is  the 
ward  of  a  sanitary  plague  hospital,  something  more  than  mere 
contagion  being  necessary  to  develop  the  disease"  (Gatacre,  1897, 

P-  52). 

Another  fact  that  soon  became  apparent  was  the  curious  seasonal 
prevalence  of  the  disease.  It  was  found  that  each  zone  of  country 
had  an  epidemic  season  of  its  own,  each  place  having  its  epidemic 
at  its  own  particular  time  and  ne%'er  at  any  other. 

Thus  we  find  the  epidemic  in  Bombay  city  takes  place  in  the 
early  months  of  the  year,  while  at  Poona,  a  town  only  eighty  miles 
away,  the  disease  does  not  appear  till  autumn,  when  Bombay  is 
almost  free.  In  other  words,  the  plague  appears  in  a  place,  increases 
in  virulence  and  extent,  declines  and  disapj)ears,  on  or  alxjut  the 
same  date  annually,  but  the  time  of  year  varies  with  each  locality. 

As  years  passed  and  epidemic  succeeded  epidemic,  facts  came 
to  light  which  ]x>inted  to  huts  or  houses  becoming  infecte<l  with 
plague  and  remaining  so  even  after  the  inhabitants  had  fled. 

Such  rooms  were  found  or  suspected  to  be  most  dangerous  at 
night.  Ov'er  and  over  again  cases  of  infection  in  Health  Camps 
were  traced  to  surreptitious  visits  jiaid  to  houses  in  infected  villages, 
so  that  those  rcsiwnsible  for  the  administration  of  these  camps, 
came  to  regard  "  dropping  ca.ses  "  of  plague  as  proof  of  the  inefTici- 
ency  of  their  village  cordons,  for  investigation  generally  let!  to  the 
discovery  of  secret  visits  to  the  abandoned  houses  at  night.  Again, 
the  occurrence  of  unexjiected  and  heavy  rain,  which  comjiellcd  the 
people  to  abandon  their  flimsy  h\its  and  return  to  their  houses, 
has  often  been  followed  by  a  vinilcnt  outburst  of  plague  amongst 
them,  though  they  had  remained  free  from  the  epidemic  whilst  living 
in  camp  (Condon,  1900,  p.  23). 

It  was  found  even  that  houses  might  liecome  infective  while 
standing  empty.  When  it  Ix^camc  common  for  |x?ople  to  quit 
their  houses  because  dead  rats  had  appeared  in  them,  instances 
came  to  light  where  a  community  had  abandoncil  a  village  or 
quarter  l')eforc  plague  appeared,  and  yet  on  their  return,  after  an 
interval  of  some  weeks,  a  severe  ejiidemic  would  break  out,  apivaring 
simultaneously  in  several  distinct  quarters  of  the  village.     Evidently 
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the  houses  had  become  infective  durin.?  the  absence  of  the  owners 
(James,  1899,  p.  97). 

The  whole  of  the  above  evidence  went  to  prove  that  man-to-man 
infection  was  not  the  cause  of  the  spread  of  plague,  but  that  we  must 
look  elsewhere  for  the  active  agent. 

From  the  very  earliest  times  it  has  been  a  common  observation 
that  rodents  became  affected  in  a  peculiar  way  during  plague 
epidemics  {vide  i  Samuel,  chaps,  v.  and  vi.),  but  it  was  not  till 
Yersin  and  Kitasato  announced  the  discovery  of  the  BaciUiis 
pesfta  in  rats  and  mice  in  Hongkong  in  1894,  that  it  became  certain 
that  the  disease  in  question  was  really  plague.  In  India  these 
observations  were  confirmed  by  Haffkine  and  Surveyor  in  October 
1896,  i.e.  the  very  month  in  which  plague  was  diagnosed  with 
certainty  in  that  country.  Overwhelming  evidence  very  soon 
came  to  light  that  rats  spread  plague  in  India. 

It  is  impossible  in  the  present  paper  to  give  more  than  a  brief 
outline  of  the  evidence  in  this  direction.  Those  desiring  further 
details  are  referred  to  the  voluminous  evidence  placed  before  the 
first  Plague  Commission  (which,  under  the  presidency  of  Sir  Thomas 
Fraser,  visited  India  in  1898-99),  and  published  by  them  in  five 
monumental  Blue-books  in  1901  ;  or,  for  additional  and  more 
recent  instances,  to  a  paper  by  the  present  writer  entitled,  "  The 
Spread  of  Plague  in  India,"  published  in  the  Journal  of  Hygiene, 
vol.  vi.,  igo6. 

It  was  early  noticed  that  houses  in  close  pro.ximity  became 
infective,  though  their  inhabitants,  owing  to  caste  or  other  pre- 
judice, could  have  had  no  communication  with  one  another.  Cases 
like  the  following  could  be  multiplied  (James,  p.  96).  A  rat 
was  seen  by  a  Sikh  family  to  come  out  of  a  hole  in  the  wall,  to  wander 
about  the  room  in  an  aimless  sort  of  way,  and  shortly  to  die.  A 
day  or  two  after  plague  breaks  out  in  this  house,  and  it  is  found 
on  investigation  that  the  rat-hole  leads  into  a  neighbouring  house 
where  plague  had  occurred  a  day  or  two  before.  No  com- 
munication could  have  taken  place  between  these  two  families, 
for  they  belonged  to  castes  that  are  abhorrent  to  one  another. 
Again,  two  families  are  attacked  in  a  Punjab  village,  one  a 
Hindu,  the  other  a  Muhammadan  family.  The  first  case  took 
place  in  the  Muhammadan  household,  who  lived  in  a  courtyard 
just  outside  the  village.  To  enter  the  Hindu's  house,  it  was  neces- 
sary to  traverse  tortuous  lanes  leading  apparently  to  the  centre 
of  the  village,  but  on  mounting  to  the  fiat  roof  it  was  found  to  be 
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separated  from  the  Mussulman's  house  by  a  small  cowshed  only. 
When  the  practice  of  unroofing  houses  for  purposes  of  disinfection 
came  into  fashion,  it  was  easy  to  trace  the  course  of  the  disease 
through  the  villages  by  mounting  to  the  roof  and  noting  the  lines 
of  unroofed  huts  to  be  seen.  These  could  be  seen  stretching  in 
continuous  lines  through  all  the  different  quarters  of  the  town, 
irrespective  of  the  caste  of  their  occupants. 

These  and  similar  examples  irresistibly  suggest  the  idea  ol 
spread  by  animals  whose  runs  pass  from  house  to  house  irrespective 
of  caste  or  other  prejudice,  and  the  only  animal  that  fills  the  role 
is  the  house  rat  of  India. 

Another  fact  that  came  to  light,  as  our  experience  accumulated, 
was  that  the  epizootic  precedes  the  epidemic. 

Examples  of  this  are  to  be  found  in  abundance  in  the  volumes 
of  the  first  Plague  Commission  Report,  or  in  the  annual  reports  of 
medical  officers  on  plague  duty,  tiut  as  it  is  nowhere  so  clearly 
shown  as  in  the  chart  for  the  city  of  Bombay  for  the  year  1905-0(1, 
I  refer  to  it  here,  though  this  was  compiled  by  the  second  Plague 
Commission,  and  will  Ix?  noticed  in  detail  later  on  in  this  i^ajier, 
{vide  p.  181,  infra).  Suffice  it  to  say  that  dead  rats  are  looked  ujxin 
as  the  precursors  of  plague,  and  the  rule,  "  When  dead  rats  are  seen, 
clear  out  or  be  inoculated,"  is  now  almost  universally  acted  on 
throughout  India. 

All  our  Indian  experience,  then,  jwints  to  the  rat  as  resjx>nsible 
for  the  spread  of  jilague,  but  is  it  wholly  responsible  ? 

That  plague  can  in  some  way  be  communicated  both  to  men  and 
rats  by  infected  clothes  is  a  common  l>clief  in  India.  Instances 
like  the  following,  related  by  Major  Collie,  I. M.S.  (1898),  are  common. 
"  A  man  lost  his  wife  from  plague  in  Bombay,  and  ten  days  later 
he  brought  her  clothing  and  ornaments  to  his  house  in  a  village 
near  Hamai,  in  the  Katnagiri  Collcctorate.  In  alx)ut  a  week, 
dead  rats  were  found  in  this  man's  house  and  neighbourhood,  when 
one  relative  after  another  sickened  and  died  from  plague,  and 
ultimately  the  man  himself  l>ecame  the  sixth  victim.  None  of 
his  relatives  had  Ix-en  out  of  their  village."  This  was  the  fin-t 
outbreak  of  plague  in  that  part,  and  no  other  means  of  im])ortation 
could  be  discoveretl.  Again,  it  liccame  a  common  jiracticc  in  the 
Punjab  for  |ieople  to  send  away  their  l>est  clothes  to  friends  m  dtstant 
villages,  so  as  to  avoid  the  necessity  of  disinfection,  which  they 
feared  might  deteriorate  them  (James,  p.  89).  In  this  way,  many 
infection.^  of  outlying  villages  are  iKJievetl  to  have  l>cen   lirought 
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about.  It  did  not  necessarily  follow  that  the  person  bringing  the 
clothes  took  the  plagne,  for  more  often,  perhaps,  the  disease  first 
appears  among  the  rats  in  the  vicinity,  and  only  afterwards  among 
the  inhabitants.  After  an  experience  of  five  epidemics  in  the  Punjab 
(Wilkinson,  1904,  a,  p.  29),  we  find  it  reported  that  the  sweepers 
of  the  Ambala  district  consented  to  the  burning  of  all  the  clothes 
of  persons  dying  of  plague,  instead  of  taking  them  away  as  perquisites, 
as  had  formerly  been  the  custom.  Tn  Patiala  state,  these  menials 
refused  to  touch  either  bedding  or  clothing  of  plague  patients,  which 
in  consequence  had  to  be  burned  where  they  lay.  Major  Wilkinson, 
I. M.S.,  also  reports  that  "  several  instances  were  observed  where 
thieves  who  had  stolen  infected  clothing  and  taken  it  away  to 
their  own  villages,  died  there  of  the  disease  "  (1904,  h,  p.  17). 

To  sum  up,  then,  we  may  say  that  Indian  experience  leads  to 
the  following  conclusion.  As  regards  introduction  into  a  new  area 
remote  from  a  focus  of  disease,  human  beings  are  the  carriers  of 
infection,  and  every  one  agrees  with  the  dictum  of  the  Collector 
of  Thana,  who  said,  regarding  this  matter  ("  Rep.  of  San.  Com.  with 
Govt,  of  India  for  1897,"  p.  190,  1899),  that  "  plague  adhered  to  the 
railway,  and  it  almost  confined  itself  to  the  area  traversed  by  the 
local  trains.  Given  accommodation  for  high-caste  natives,  and 
easv  distance  from  Bombay,  infection  was  everywhere  a  certainty." 
Within  towns  and  villages,  however,  the  case  is  far  otherwise,  for 
here  the  universal  testimony  is  that  rats  are  the  means  of  the  dis- 
semination of  plague. 

The  question  then  naturally  arose,  How  does  plague  spread 
from  rat  to  rat  and  from  rat  to  man,  and  how  can  clothes  be  a 
means  of  carrying  the  disease  from  one  place  to  another  ?  The 
possibility  of  insects  playing  some  part  in  the  matter,  of  course, 
occurred  to  many.  If,  as  the  first  Plague  Commission  believed, 
infection  is  always  conveyed  through  the  skin,  it  is  evident  that 
biting,  insects  must  be  the  criminals.  In  India,  Simond  of  the 
Pasteur  Institute  was  the  first  to  suggest  the  flea  as  the  carrier  of 
the  disease.  He  made  a  few  experiments  on  this  point,  and  was 
able  in  two  instances  to  infect  a  rat  kept  in  a  glass  case  along  with 
another  rat  sick  of  plague,  actual  contact  being  carefully  avoided. 
He  maintained  that  this  theory  explained  much  that  was  puzzling 
in  the  epidemiology  of  the  disease,  and  hazarded  the  opinion  that 
the  actual  mode  of  infection  was  from  the  faeces  of  the  insect, 
which  he  noted  were  discharged  upon  the  skin  while  the  flea  was 
sucking,  and  might  easily  be  rubbed  into  the  flea-bite  in  the  process 
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of  scratching.  The  first  Plague  Commission,  however,  adverseh 
criticised  his  work,  and  considered  his  process  of  induction  "  so  weak 
as  to  be  hardly  deserving  of  consideration." 

They  further  conclude  from  the  experience  of  plague  hospital 
in  India.  "  that  suctorial  insects  do  not  come  under  consideration  in 
connection  with  the  spread  of  plague  "  (vol.  v.  p.  77).  When  we  con- 
sider the  authoritative  character  of  the  first  Plague  Commission,  and 
the  eminent  scientists  who  made  up  its  }>ersonnel,  it  is  little  wonder 
that  such  expressions  should  have  diverted  the  attention  of  workei- 
in  India  from  the  view  that  fleas  could  have  anything  to  do  witi 
the  spread  of  plague.  All  the  more  honour  then  to  my  friend  and 
colleague,  Captain  Glen  Liston,  I. M.S..  himself  one  of  the  a.ssistant'* 
to  that  Commission,  for  having  seen  the  possibilities  that  this  theorv 
held  out,  and  for  having  diligently  collected  facts,  and,  in  spite  of  frc 
quent  discouragement  and  non-success,  conducted  exix?riments  in 
the  laboratory,  which,  by  the  time  the  second  Plague  Commission 
arrived,  had  placed  the  despisetl  hyjwthesis  in  quite  a  new  light, 
leading  them  to  adopt  it  as  that  most  likely  to  lead  to  success. 

He  liegan  by  studying  the  sj^ecies  cf  rats  met  with  in  Bombay 
and  the  ecto-parasites  infesting  them.  He  found  that  there  wen 
two  sjiecies  of  rats  common  in  Bombay,  both  of  which  suffered 
from  plague  to  much  the  same  extent. 

The  one^.^/«s  rattiis  (Fig.  l) — is  identical  with  the  black  rat «! 
England,  which  has  become  quite  rare  in  Britain,  as  it  has  l>een  ovci  - 
powered  and  driven  out  by  an  invasion  of  the  brown  Norway  rat  {Mu 
deciitiutuiis),  which,  perhaps  luckily  for  us,  has  lK>come  the  commor. 
rat  here.  It  is  easily  distinguished  by  its  long,  ringe<i,  dark-coloured 
tail,  which  is  longer  than  the  head  and  body  toi;efher.  Its  eai^  an- 
large  and  elegant.  The  colour  is  very  variable,  the  commonest  shadi 
in  Bombay  being  brown,  but  all  grades  liotwi-en  that  and  black  an 
found.  Tlie  b..>lly  is  invariably  of  a  lighter  shade,  and  when  thi<  i^ 
very  marked,  the  animal  has  by  some  l>een  classe<l  as  a  variety  undei 
the  name  of  M.  alexandrinus. 

This  rat,  by  consorting  for  centuries  with  man,  has  l>econi< 
almost  a  domestic  animal  in  India,  and  takes  the  place  occu pie.  1 
by  the  cat  in  our  houses,  living  as  it  does  in  every  room,  and  evi-i; 
breeding  there  among  the  neglected  rubbish,  or  in  drawers  and 
cupboards  seldom  oix-ned.  Being  a  mwt  ninjble  climtx'r,  it  live- 
largely  in  roofs  and  shelves,  though  it  is  cajwble  of  burrowing  w 
earthen  floors  in  grain  stores  and  the  like.  It  is  largely  a  ?rain 
fee<UM,  and  its  nests  are  to  be  looked  for  in  st.icks  nf  firewood. 


Fig.  i.—Miis  mttiis. 


Fig.  3. — Xesukia  teiigakn 


From  Photographs  by  C.  K.  Avari. 
Fig.  I  is  unfortunately  on  a  smaller  scale  than  the  othe 


Plate  III.— To  Illustr.\te  Dr  W.  B.   Bannerman's  Article. 
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old  bedding,  or  other  accumulations  of  rubbish.  To  an  animal  of 
such  habits,  an  Indian  village,  with  its  mud  and  thatched  roofs 
to  nestle  in,  and  its  stores  of  grain  to  feed  on,  must  offer  every 
attraction,  and  we  need  not  be  surprised  to  hear  of  200  and  more 
being  found  dead  in  a  single  house. 

The  other  common  rat  of  Bombay — Miis  decitmaniis  (Fig.  2) — the 
brown  or  Norway  rat,  has  the  tail  shorter  than  the  head  and  body  to- 
gether,  and  its  ventral  aspect  is  of  a  lighter  shade  of  colour  than  the 
dorsal.  The  ears  are  smaller  than  in  M.  rati  us,  and  the  nose  might 
almost  be  called  Roman.  The  colour  of  the  fur  is  brownish-grey,  and 
much  more  constant  than  in  M.  ratttts.  It  is  not  indigenous  in  India, 
but  is  now  found  in  all  seaports,  having  no  doubt  been  introduced 
by  shipping.  It  is  not  strictly  speaking  a  house  rat,  though  its  ex- 
tensive burrows  are  found  at  times  in  the  lime-concrete  flooring 
of  the  ground,  and  even  of  the  first  storey  of  the  Bombay  city  houses. 
It  delights  mainly  in  municipal  dust-bins  and  the  garbage  in  the 
surface  drains  of  the  narrow  gullies  to  be  found  between  every  block 
of  houses  in  Bombay.  It  breeds  in  the  extensive  burrows  it  makes 
under  the  ground  floors  of  houses  and  stores,  and  is  to  be  found  in 
thousands  in  the  empty  rain-water  drains  of  an  oriental  town  as 
well  as  in  their  badly  laid  sewers. 

It  will  be  noted  that  there  is  an  essential  difference  in  the  habits 
of  the  two  species  of  rats,  the  one  living  with  the  people  in  their 
houses,  the  other  apart  from  them  in  the  gullies  and  sewers,  or  in  the 
open  ground  round  the  houses.  There  is  a  common  meeting  ground, 
however,  for  the  two  species  in  the  ground  floors  of  houses  and  stores, 
and  as  it  is  known  that  M.  decitmanus  develops  plague  before  M. 
rattus,  and  appears  to  be  more  severely  affected  by  it,  the  im- 
portance of  remembering  this  is  obvious.  It  is  plain  from  the 
above  account  of  their  habits  that  man  is  much  more  likely  to  take 
plague  from  M.  rattus,  with  which  he  is  brought  into  intimate 
relation,  than  from  M.  deciimanus,  which  lives  apart  from  him. 

Some  time  after  the  Commission  had  begun  work,  Dr  Hossack, 
who  was  on  plague  duty  in  Calcutta,  published  a  paper  calling  atten- 
tion to  the  fact  that  most  of  the  rats  caught  in  that  city  belonged 
to  a  third  species  of  rodent,  Nesokia  bengalensis  (Fig.  3). 

It  was  then  recognised  by  the  Commission  that  a  few  of  the 
rats  caught  in  Bombay  also  belonged  to  this  species,  but  as  they 
amounted  to  3.2  per  cent,  only  of  the  decumanus-like  rodents, 
they  may  for  practical  purposes  be  neglected.  This  small  bandicoot 
rat  may,  like  M.  decumamis,  be   distinguished   from  M.  rattus  by 
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having  the  tail  shorter  than  head  and  body  together.  The  tail  has  well- 
marked  rings  like  that  of  M.  rattus.  but  it  has  not  the  brush  of  hairs 
proj  acting  beyond  the  tip  as  .V.  decumanus  has.  The  head  is  broader 
and  shorter,  and  the  ears  larger  than  M.  decumanus.  The  fur  is  dark 
and  coarse,  and  numerous  bristles  are  present  on  the  back.  Nesokia 
grunts  like  a  pig  when  alarmed,  whereas  the  other  rats  squeal. 

In  the  course  of  his  study  of  the  rats  of  Bombay,  Captain  I.iston 
likewise  discovered  that  the  fleas  of  rats  belonged  to  a  different 
species  from  those  of  man.  He  sent  specimens  to  the  Hon.  X. 
Charles  Rothschild,  the  greatest  living  authority  on  the  Siphonaptera. 
who  identified  them  as  PuUx  cheof>i<!,  a  flea  first  found  by  him  in 
Egypt  (hence  the  name),  but  since  ascertaine<i  to  be  the  commonest 
rat  flea  in  all  parts  of  the  world,  with  the  exception  of  Northern 
and  Central  Europe,  where  it  only  occurs  rarely  on  ship  rats.  It 
is  the  common  flea  of  rats  in  India,  and  is  found  on  all  the  rats  there 
of  whatever  species.  I.iston  likewise  found  that,  in  the  alisence  of 
rats,  this  flea  would  take  to  other  animals  and  even  to  man.  Thus 
in  March  1903,  the  guineapigs  at  the  Zoological  Gardens  at  liombay 
were  attacked  by  plague,  and  on  investigating  the  matter,  Liston 
found  that  the  animals,  and  especially  those  that  were  sick,  were 
infested  with  fleas,  though,  as  a  rule,  none  are  to  \k  found  on  them. 
Dead  rats  had  been  picked  up  near  the  guineapig  cages,  and  so  he 
concluded  that  the  rat  fleas,  having  no  rats  to  feed  on,  had  attacked 
the  guineapigs,  and  thus  infected  them  with  plague.  He  therefore 
hit  on  the  happy  idea  of  using  guineapigs  for  trapping  fleas  m 
plague-infected  places,  and  in  this  way  was  able  to  prove  their 
presence  in  huts  from  which  plague  patients  had  l>een  removed. 

On  dissection,  these  fleas  were  found  to  have  their  stomachs 
full  of  plague  germs  in  an  apparently  living  and  healthy  condition, 
in  no  way  adversely  acted  on  by  the  juices  of  that  organ.  He  like- 
wise found  that  a  certain  propwrtion  of  the  giiineajiigs  expioscd 
to  the  bites  of  these  fleas  developed  plague  and  died  of  it.  (iuinca- 
pigs  exposed  in  neighbouring  huts  which  were  not  plague  infected, 
had  no  fleas  on  them,  nor  did  they  die  of  |>lague.  He  likewise 
proved  by  actual  obser\'ation  that  P.  chenpis  will  attack  man  when 
its  natural  host  is  alisent.  For  instance,  he  relates  that  rats  Ix-gan 
to  <lie  in  a  crowded  tenement  or  "  chawl."  then  they  disappeared, 
and  the  inhabitants  were  so  troiibled  with  the  attacks  of  fleas  that 
they  had  to  sleep  in  the  verandahs.  A  few  days  later,  two  of  them 
developed  plag»ie,  and  on  collecting  fleas  from  the  others,  it  was 
found  that  out  ot  thirty  caught,  no  less  than  fonrtwn  were  rat  fleas. 
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These  observations  of  Liston's  seem  to  me  to  amount  very  nearly 
to  incontrovertible  proof  that  plague  can  be  conveyed  by  fleas  from 
one  animal  to  another,  and  that  the  rat  flea  will  attack  man,  and 
therefore  may  transfer  it  to  him  also. 

Such  was  the  state  of  our  knowledge  in  India  early  in  1905, 
and  so  important  to  us  in  the  laboratory  did  the  flea  hypothesis 
appear,  when  viewed  from  this  new  standpoint,  that  Captain 
Listen  and  I  designed,  and  obtained  permission  from  the  Bombay 
Government,  to  build  a  set  of  experimental  godowns  or  cabins,  in 
which  to  carry  on  a  series  of  experiments  in  circumstances  as  nearly 
approaching  those  found  in  the  native  town  as  possible.  These 
godowns  were  complete  before  the  Plague  Commission  arrived,  and 
it  was  only  because  we  had  to  await  the  necessary  drying  of  the  walls 
that  experiments  had  not  already  been  begun  before  they  were 
handed  over  to  that  body.  When  the  Commission's  experiments 
are  described  it  will  be  seen  how  important  a  part  they  played  in 
the  proof  of  the  infectivity  of  the  rat  flea. 

The  godowns  are  six  in  number,  and  built  as  a  row  of  "  lean-tos  " 
against  an  existing  wall.  The  walls,  of  brick  and  mortar,  are  9 
inches  thick,  and  the  floors  are  of  concrete  on  a  high  plinth.  The 
floor  space  measures  7  by  6  feet,  but  an  inspection  chamber  inside 
the  door,  measuring  3  feet  square,  has  to  be  deducted,  thus  leaving 
only  33  square  feet  available  for  the  experimental  animals.  The 
front  walls  measured  7 J  feet,  and  the  back  walls  9  feet  in  height. 
The  roofs  were  lined  inside,  below  the  tiles,  with  wire-netting, 
so  as  to  prevent  the  entry  of  wild  rats  through  the  tOes. 

The  inspection  chambers  also  were  shut  off  from  the  interior 
space  where  the  animals  were  kept,  by  similar  wire-netting,  so  that 
one  could  open  the  door  and,  standing  in  the  chamber,  watch  what 
was  going  on  inside,  without  the  danger  of  letting  any  of  the  infected 
animals  escape.  The  six  godowns  were  in  aU  the  above  respects 
exactly  alike,  except  that  Nos.  5  and  6  had  windows  in  the  walls 
to  permit  of  ventilation,  but  closed  by  a  double  layer  of  wire-netting 
carried  on  a  wooden  framework.  The  essential  difference  is  in  the 
structure  of  the  roofs. 

Numbers  i  and  2  were  covered  with  the  ordinary  country  tiles, 
laid  on  wooden  laths,  such  as  one  finds  everywhere  in  India.  The 
tiles  are  made  by  the  potter  in  the  shape  of  cylinders,  which  are 
divided  lengthways  before  being  fired.  They  are  laid  in  four  layers 
on  the  laths,  the  lowest  layer  with  the  half  cyhnder  facing  up,  the 
second  facing  down  so  as  to  cover  the  edges  of  these  ;   and  so  again 
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with  the  two  most  superficial  layers.  It  is  evident  that  such  an 
arrangement  admits  of  easy  dislodgment  by  rats  and  crows,  and 
is  in  no  sense  a  rat-proof  roof. 

Godowns  Nos.  3  and  4  were  roofed  with  flat  pan  tiles,  made  in 
Mangalore,  and  known  universally  as  "  Mangalore  tiles." 

These  do  not  admit  rats  so  readily  as  the  country  tiles,  but  yet 
are  by  no  means  "  rat-proof." 

Godowns  Nos.  5  and  6  were  covered  with  corrugated  iron  sheet- 
ing, carefully  cemented  down  to  the  top  of  the  walls,  to  make  these 
godowns  rat-])roof.  As  this  did  not,  however,  prove  effective  against 
fleas,  a  reinforced  concrete  roof  was  substituted. 

The  only  other  difference  between  the  godowns  was  that  No.  r 
had  a  glass  skylight,  and  No.  3  a  ventilator,  which  admitted  a  certain 
amount  of  light  to  the  interior,  whereas  the  othens  were  nearly  dark. 
By  this  arrangement  we  were  able  to  carry  out  ex[>eriments  under 
various  conditions,  and  it  was  found  that  the  numlxir  of  fleas  m 
each  godown  varied  with  the  accessibility  of  the  roof  to  rats  and  the 
amount  of  light  in  the  interior. 

With  all  this  evidence  before  them,  the  Plague  Commission 
decided  that  rats  were  resjwnsibl.'?  for  the  spread  of  j)laguc  in  India, 
and  therefore  set  themselves  to  find  out  how  this  took  place. 

Three  possibilities  presented  themselves  for  their  consideration, 
viz. : — 

(a)  Rats  might  soil  the  food  by  their  excreta. 

(b)  Rats  might  similarly  contaminate  the  floor-'. 

(c)  Some  insect  on  the  rats  migiit  convey  the  bacillus. 

Let  us  see  what  conclusions  they  arrive*!  at  as  to  these  threi- 
alternatives. 

(a)  That  infected  fooil  might  \k  the  means  by  which  plague  is 
conveyed  from  one  lx?ing  to  another,  was  a  favourite  hy|X)thcsis 
in  the  early  days  of  jilague,  and  pave  rise  to  much  vcxatiou> 
legislation. 

The  first  Plague  Commission  conchided  that  though  it  was 
possible  to  produce  plagu?  l)y  feeding,  yet  tliis  method  was  probably 
not  a  common  one  in  nature.  The  Gorman  Plague  Commission 
thought  that  rats  generally  became  infectetl  in  this  way  in  nature 
The  Austrian  Plague  Commission  succeede<l  in  infecting  rats  thiough 
tlic  mouth,  but  never  saw  any  posl-iiiortcm  apjiearances  pointing; 
to  |irimary  infection  thiough  the  stomach,  unless  a  stomach  tube 
was  used,  or  a  large  amount  of  material  was  administeretl.  Othei 
observers  on  the  Continent  and  elsewhere,  includmg  Klein  in  London, 
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have  succeeded  by  various  methods  in  infecting  rats  by  feeding 
with  cultures  or  the  bodies  of  animals  dead  of  plague. 

It  therefore  became  important  to  reinvestigate  this  question. 
The  Commission  accordingly  undertook  three  series  of  experiments, 
using  the  ordinary  wild  rats  of  Bombay  ;  rats  from  ships  in  the 
harbour  ;  and  rats  found  in  the  Punjab  villages.  These  were  fed 
in  the  same  manner  with  the  internal  organs  of  rats  or  guineapigs 
dead  from  acute  plague,  mixed  with  the  ordinary  food  of  the  rats. 
The  Bombay  rats  were  each  fed  once  on  from  one-sixth  to  one-tenth 
of  such  internal  organs,  while  the  Punjab  ones  got  slightly  more. 
A  fourth  series  of  experiments  was  carried  out  to  get  over  any 
objection  that  might  be  raised  from  the  absence  of  bone  in  the  food 
given  to  the  first  three  sets  of  animals,  by  giving  the  carcases  of 
dead  plague  rats  to  Bombay  rats  which  had  been  starved  for  twenty- 
four  hours.  A  rigorous  post-mortem  examination  of  all  rats  dying  was 
of  course  made,  and  these  left  alive  at  the  end  of  three  weeks  were 
killed  and  similarly  examined. 

The  result  is  set  forth  in  the  following  table  : — 


No.  dead  of 

No.  plague-infec- 

Percentage 

Series. 

No. 

plague  in  21 

ted  when  killed, 

plague-in- 

days. 

on  2lst  day. 

fecied. 

I.  Bombay  rats. 

415 

83 

6 

21.4 

II.  Ship  rats. 

41 

17 

I 

43-9 

III.  Punjab  rats.  . 

28 

19 

0 

67.9 

IV.  Bombay  rats, 

fed  on  carcases. 

108 

36 

5 

38.0 

Total 

592 

155 

12 

26.2 

Note  that  the  ship  rats  were  twice  as  susceptible  as  the  wild 
rats  of  Bombay  city,  also  that  the  Punjab  rats  were  three  times  as 
susceptible.  This  latter  fact  is  probably  to  be  explained  by  the 
larger  dose  of  infected  material  given,  for  the  rats  also  all  died  within 
five  days  of  feeding,  which  implies  a  more  virulent  disease.  From 
these  experiments  the  Commission  arrived  at  the  conclusion  that 
it  was  possible  to  infect  rats  by  feeding,  if  the  dose  of  infecting  material 
was  large,  much  larger  in  fact  than  would  be  likely  to  be  met  with 
in  nature.  That  rats  do  not  become  thus  infected  in  nature  they 
considered  proved  by  two  considerations,  viz.,  the  different  site 
of  the  primary  bubo  in  naturally  infected  rats  and  in  those  infected 
by  feeding  as  above,  and  the  pathological  changes  to  be  found  in 
the  stomach  and  intestines. 
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In  6000  post-mortem  examinations  of  rats  naturally  infected 
with  plague  they  found  the  primary  bubo  to  be  situated  in  the  neck 
in  74  per  cent.,  and  in  the  inguinal  region  in  25  per  cent.,  of  the 
animals,  and  in  no  single  case  were  mesenteric  buboes  present.  On 
the  contrary,  in  the  case  of  the  155  rats  infected  by  feeding,  the 
mesenteric  glands  were  affected  in  yi  per  cent.,  the  neck  glands  in 
35  per  cent.,  and  the  inguinal  glands  in  one  case  only. 

Again  in  naturally  infected  rats  the  stomach  and  intestines 
show,  as  a  rule,  no  marked  pathological  change,  whereas  in  the 
case  of  those  infected  by  copious  feeding,  well  marked  lesions  are 
to  be  found  there. 

The  large  number  of  times  that  negative  feeding  experiments 
with  grain  soaked  in  plague  culture  have  been  made  in  India  by 
Gibson  and  others  (PI.  Com.  Rep.,  vol.  v.  p.  74),  proves  that  con- 
tamination of  food  stuffs,  such  as  might  conceivably  occur  in  nature 
by  droiiping  of  plague-infected  excreta,  would  not  prove  dangerous  ; 
but  to  confirm  or  disprove  this,  a  number  of  investigations  were  made 
as  to  the  infeclivity  of  the  urine  and  ixces  of  plagxic  patients  and  rats. 

Comparative  examinations  were  made  of  the  numt>crs  of  bacilli 
to  be  found  in  the  blood  and  urine  of  rats  dying  of  plague,  by  taking 
blood  from  the  heart,  and  urine  from  the  bladder  simultaneously,  and 
estimating  the  actual  numbei^  of  bacilli  in  a  cubic  centimetre  of  each. 

In  21  cases  where  this  was  done,  two  showetl  bacilli  neither 
in  the  blood  or  urine  ;  in  13  no  bacilli  were  found  in  the  urine 
though  present  in  the  blood.  In  one  instance  where  the  blood 
contained  from  10  to  loo-million  plague  bacilli  |x:r  ex.,  less  than  10 
per  c.c.  were  jiresent  in  the  urine,  and  in  cases  not  so  extreme  as 
this  the  number  in  the  urine  was  alwa>'s  from  100  to  one  million 
times  less  than  in  the  blootl. 

To  ascertain  whether  urine  containing  plague  genus  was  a  means 
of  spreading  plague  among  rats,  a  large  numlK'r  were  fed  with  the 
urine  of  human  plague  cases,  of  so  acute  a  nature  that  88. 5  jx'r  cent, 
of  them  terminated  fatally. 

Of  the  35  cases,  the  urine  of  which  was  used,  19  had  bacilli  m 
the  peripheral  blood  as  ascertainctl  by  culture. 

In  all.  194  rats  were  (e<i  once  on  such  urine,  from  2  to  3  c.c.  being 
mixed  with  the  parched  maize  on  which  the  rats  are  ordinarly  fed. 
Not  one  of  them  devcloiKnl  plague. 

That  the  urine  had  live  i>lague  bacilli  in  it.  is  proved  by  the 
fact  that  guineajiigs  injected  with  it  sulicutaneously,  die«l  of 
plague  in  many  instances,  7  out  of  the  13  urines  Ix-ing  thus  proved 
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infective.  It  is  quite  clear  then  that  much  greater  contamination 
of  food  than  could  ever  conceivably  occur  in  nature  would  be  required 
before  plague  could  be  spread  in  this  manner. 

As  regards  the  chance  of  faecal  contamination  of  food  giving 
rise  to  plague  in  rats,  the  following  e.xperiments  were  carried  out. 
Rats  in  whose  blood  abundant  plague  bacilli  were  found,  were  used 
to  furnish  the  material.  After  death  the  abdomen  was  opened,  and 
with  the  usual  minute  precautions  to  avoid  contamination  of  the 
faeces  with  blood  or  peritoneal  fluid,  tVie  anterior  wall  of  the  rectum 
was  divided,  and  a  small  portion  of  the  contained  faecal  matter 
removed.  This  was  emulsified  with  a  small  quantity  of  sterile 
broth,  and  the  thick  emulsion  resulting  rubbed  into  the  shaved 
and  scarified  surface  of  the  abdomen  of  fresh  rats.  In  this  way, 
139  rats  were  inoculated,  but  as  of  these  36  died  of  some  other  disease, 
only  103  were  observed  throughout.  Of  these  only  3  died  of  plague, 
giving  a  mortality  rate  of  2.9  per  cent,  for  this  method  of  experiment. 
This  method  of  inoculation  by  rubbing  infective  material  on  to  the 
abraded  abdomenal  surface,  is,  I  may  explain,  extensively  used 
by  us  in  the  laboratory,  for  the  diagnosis  of  plague  in  putrid  carcases, 
where  the  microscope  and  culture  methods  faU.  From  extensive 
experiments  made  by  the  Commission  to  test  the  reliability  of  this 
method,  they  concluded  that  "  it  would  appear  to  fail  only  in  about 
2  percent,  of  fresh,  and  about  10  per  cent,  of  putrid  rats"  (vol.  vii. 

358). 

We  may  safely  conclude  that  had  it  been  possible  for  rats  in 
natural  conditions  to  be  infected  by  the  bacilli  in  the  faeces,  a  larger 
number  than  3  out  of  103  would  have  developed  the  disease. 

If,  then,  rats  cannot  be  infected  by  the  sure  and  effective  method 
of  skin  inoculation,  it  is  reasonable  surely  to  argue  that  they  would 
still  less  be  likely  to  acquire  plague  by  eating  the  excreta  of  their 
plague-stricken  companions.  And  this  is  of  course  confirmed  by 
the  fact  that  one  never  finds  mesenteric  buboes  in  rats  infected  by 
plague  in  a  natural  way. 

Again,  as  will  be  more  fully  explained  later  on,  experiments 
on  a  large  scale  were  carried  out  in  a  flea-procf  godown,  in  which 
large  numbers  of  guineapigs  were  confined,  in  circumstances  of 
over-crowding  and  bad  sanitation.  The  godowns  were  never  cleaned 
out,  so  that  at  the  end  of  a  week  the  animals  in  them  were  running 
about  on  a  floor  which  resembled  nothing  so  much  as  a  dunghill. 
Those  who  have  watched  guineapigs  feeding,  know  how  greedUy 
they  feed,  not  hesitating  to  climb  into  the  feeding  troughs,  so  that 
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the  food  soon  becomes  defiled  with  both  solid  and  liquid  excrement. 
Yet  150  guineapigs  were  kept  under  these  conditions  for  six  weeks 
at  a  time,  and  not  one  ever  contracted  plague,  and  this  though  at 
times  there  were  introduced  among  them  nearly  their  own  number 
of  infected  ones.  It  is  certain  that  the  healthy  animals  must  have 
eaten  quantities  of  food  defiled  by  their  plague-stricken  companions, 
yet  as  long  as  fleas  were  excluded  none  of  them  developed  plague. 

Again  it  has  been  a  common  observation  in  the  Indian  plague 
hospitals,  that  infants  do  not  contract  plague  though  suckled  by 
plague-stricken  mothers,  and  the  same  thing  is  seen  among  guinea- 
pigs  in  flea-proof  godowns  such  as  the  above. 

With  regard  to  plague  in  India,  we  can  say  with  }ierfect  con- 
fidence in  conclusion,  that  food  contaminated  with  plague  material 
has  nothing  whatever  to  do  with  the  spread  of  the  disease. 

It  may  be  well,  howe%er,  to  call  attention  to  the  obser\-ations 
of  Hunter  in  Hongkong,  who  maintains  that  rats  scatter  broadcast, 
by  means  of  their  excreta,  millions  of  plague  bacilli,  that  they  thus 
contaminate  the  food  of  the  jieople,  and  that  man  is  infected,  in 
the  majority  of  cases,  by  the  intestines.  He  minimises  the  danger 
of  skin  infection,  and  considers  that  plague-infected  fleas  are  o( 
no  importance,  and  that  insects  act  merely  as  passive  carriers  of 
the  bacilli.  He  considers  bulxjes  secondary  to  the  blood  infection. 
He  is  supported  in  these  contentions  by  Simpson,  who  sajfs : 
"  The  facility  with  which  the  lower  animals  contract  plague  by  feed- 
ing is  in  favour  of  man  contracting  it  often  in  the  same  way." 
It  may  be  remarked  here  that  though  Simj>son  was  able  to  infect 
all  the  domestic  animals  of  China,  with  the  exception  of  the  dog,  by 
feeding  them  on  huge  quantities  of  plague-infected  viscera,  yet  the 
same  experiments  carried  out  by  mj-self  in  Bombay,  and  by  Hill  and 
Pitchford  in  Natal,  proved  uniformly  negative.  Further,  the 
Austrian  Plague  Commission,  who  devoted  most  of  their  time  in 
Bombay  to  the  investigation  of  the  iv»tholoR>-  of  human  plague, 
came  to  the  conclusion  that  in  an  ovenvhelming  majority  of  cases 
infection  takes  place  through  the  skin  ;  that  a  primary  blood  infection 
does  not  take  place,  as  the  bacilli  are  in  the  first  instance  taken  up 
by  the  glands,  and  only  secondarily  invade  the  bloo<l  stream  ;  that 
infection  may  also  gain  entrance  through  the  mucous  membrane 
of  the  mouth,  nose,  throat,  the  tonsils,  and  conjunctiva  ;  an<l  that 
in  no  single  instance  did  anything  ]X)inf  to  a  primary  intestinal 
infection. 

It  would   appear  almost   as   though   there   were   some   curious 
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difference  in  plague  in  India  and  in  China,  for  the  above  views 
seem  incompatible  otherwise. 

{b)  We  may  now  turn  to  the  second  supposition  and  see  whether 
there  is  ground  for  believing  that  plague  is  spread  through  con- 
tamination of  the  soil.  This  has  been  a  favourite  theory  with  many 
authorities,  and  one  can  easily  understand  this  when  the  habits 
of  the  natives  of  India  are  considered.  They  go  barefoot  in  most 
cases,  even  the  wealthy  taking  off  their  shoes  on  entering  the  house. 
They  likewise  often  eat  their  food  from  leaves  placed  on  the  floor, 
and  it  must,  in  consequence,  often  be  exposed  to  contamination 
from  the  soil,  even  after  it  is  cooked.  From  the  time  when  Yersin 
described  a  bacillus  recovered  from  the  soil  of  a  plague  hut  in  China, 
which  he  considered  an  a-virulent  form  of  the  plague  germ,  many 
have  tried  to  find  it  in  similar  situations,  but  in  vain. 

Thus  in  India,  Hankin,  Gibson,  Leumann,  Liston,and  others  have 
repeatedly  examined  soil  without  being  able  to  find  the  plague 
bacillus.  In  one  or  two  instances  where  it  was  isolated,  the 
observers  attributed  their  success  to  recent  contamination  of  the  floor 
with  pneumonic  sputum  {vide  "  Journal  of  Hygiene,"  vol.vi.  p.  199). 

Gibson,  in  a  series  of  experiments  carried  out  in  the  Plague 
Research  Laboratory,  proved  that  rats  injected  with  an  emulsion 
of  soil  to  which  a  minute  quantity  of  plague  bacilli  had  been  added, 
almost  invariably  died  of  plague,  but  that  if  soil  from  an  infected 
locality  alone  were  used,  they  died  of  some  other  disease.  Recent 
researches  by  cultural  and  inoculation  methods,  carried  out  at  my 
suggestion  in  the  same  laboratory  by  Mackie  and  Winter,  with 
artificially  infected  unsterilised  floor-soil,  show  that  plague  bacilli 
rapidly  perish  in  the  presence  of  saprophytic  organisms,  and  have 
completely  disappeared  after  four  days.  The  Plague  Commission's 
experiments  in  this  connection  were  made  in  a  small  godown,  roofed 
with  country  tiles,  and  in  every  way  similar  to  hundreds  of  dwelling- 
houses  in  Bombay.  The  floor  was  the  usual  one  of  rammed  earth 
covered  with  a  plastering  of  cowdung.  A  second  series  of  experi- 
ments was  made  in  a  similar  room  in  which  the  floor  was  of  lime 
concrete.  These  floors  were  grossly  contaminated  by  flooding  them 
with  a  virulent  broth  culture  of  plague  bacilli,  and  from  these  floors 
scrapings  were  taken  at  intervals  of  twenty-hours  and  rubbed  into 
the  scarified  abdominal  surfaces  of  rats  and  guineapigs.  The 
contamination  of  the  floors  was  of  course  very  greatly  in  excess 
of  anything  that  could  conceivably  take  place  in  natural  circum- 
stances,  and  the  manner   of   infecting   the   experimental   animals 
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was  likewise  calculated  to  be  much  more  likely  to  give  them 
plague  than  a  natural  infection  would  be.  Yet  the  Commission 
declare  that  a  cowdung  floor  "  can  retain  its  infectivity  for 
forty-eight  hours  but  no  longer,  and  that  a  chunam  floor,  treated 
in  the  same  way,  does  not  remain  infective  even  for  twenty- 
four  hours." 

Another  series  of  e.\p>eriments  was  made  with  animals  penned 
on  the  contaminated  floors  and  running  freely  about  on  them. 
Under  these  circumstances,  which  more  nearly  resemble  the  con- 
ditions in  which  human  beings  live,  except  in  that  the  floors  were 
so  grossly  contaminated,  it  was  found  that  cowdung  floors  remained 
infective  for  twelve,  but  not  for  twenty-four  hours  after  contamina- 
tion, while  the  concrete  ones  kept  their  infectivity  for  si.\,  but  not 
for  twelve  hours.  In  these  e.xperiments  only  a  very  small  jx-rcentage 
of  the  animals  exposed  to  infection  contracted  the  disease,  and  then 
only  when  the  floors  had  actual  pools  of  liquid  on  them  when  the 
animals  were  turned  on. 

Again,  as  we  shall  sec,  animals  may  contract  plague  when  care- 
fully protected  from  contact  with  the  soil. 

Lastly,  we  may  refer  to  the  fact,  which  will  Ix?  dwelt  on  in  a 
subsequent  part  of  this  pajx?r,  that  just  as  many  guincapigs  con- 
tracted plague  in  disinfected  rooms  in  Bombay  city  as  in  rooms  not 
so  treated.  The  disinfectant  was  a  well-made  acid  solution  of 
perchloride  of  mercurj',  of  the  strength  of  i  in  750,  which  was  abund- 
antly proved  to  be  capable  of  sterilising  the  soil  of  the  rooms.  Thus 
all  chance  of  infection  from  germs  in  the  floors  was  removc<l,  and 
yet  this  did  not  prevent  the  animals  running  alx>ut  in  these  rooms 
from  contracting  plague  from  another  sourre.  Needless  to  say  there 
were  present  rat  fleas,  which  are  not  inconvenienced  by  the  iK-r- 
chloride  of  mercury. 

It  will  be  seen.  then,  that  neither  in  contaminate*!  food  nor  soil 
could  the  Plague  Commission  find  any  solution  of  the  prolilem  of  the 
spread  of  plague  in  India. 

(c)  Let  us  turn  now  to  the  last  possibility,  viz. .  that  some  parasite 
of  the  rat  might  lie  the  sought-for  agent. 

It  soon  became  evident  that  the  only  biting  insect  that  need 
be  considered  was  the  rat  flea  {PuUx  chcopis),  which,  as  we  have 
seen,  is  the  common  rat  flea  all  over  the  world,  except  in  Northern 
and  Central  Euro|x!. 

As  it  is  im|>ortant  to  l)c  able  to  distinguish  one  flea  from  another, 
the  following  simple  description,  taken  from  the  Report  of  the  Plague 


<J  Pulex    cheopis 


(J  Pulex    irritans 


t?  Pulex     felis 


i  Ceratophyllus   fa 


CtenopB^lla  mueculi 


i  Sancups^lla   gallinace 


Fleas  commonlv  found  on  Rats  in  India.     After  Listen 
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Commission,  is  quoted  as  quite  sufficient  for  the  purpose  ;    those 
wishing  fuller  information  are  referred  to  the  paper  itself. ^ 

"  These  other  species  of  flea  are  : — 
"  (i)  Pitlex  irritans,  the  human  flea. 
"  (2)  Ceratophyllus  fasciatiis,  the  flea  commonly  found  on  rats 

in  Europe. 
"  (3)  Pitlex  felts,  the  cat  and  dog  flea. 
"  (4)  Ctenopsylla  musculi,  commonly  found  on  mice  and  rats  in 

various  parts  of  the  world. 
"  (5)  Sarcopsylla  gallinacea,  a  flea  commonly  found  on  birds. 

"  All  the  above-mentioned  fleas  have  at  one  time  or  another  been 
met  with  on  rats.  They  all  have  well-developed  ej^es,  except 
Ctenopsylla  muscitli.  Of  the  remainder,  Ceratophyllus  fasciatus  and 
Pitlex  felts  have  a  prothoracic  comb  of  bristles,  and  the  latter  a 
perioral  comb.  These  bristles  are  absent  in  Pitlex  cheopis,  Ptdex 
irritans,  and  in  Sarcopsylla  gallinacea,  but  the  latter  flea  is  readily 
distinguished  from  the  other  two  by  its  angular-shaped  head,  and 
its  largely  developed  mandibles. 

"  We  are  thus  left  with  Pitlex  cheopis  and  Pitlex  irritans,  which 
can  be  differentiated  from  one  another  as  follows  : — 

"  (i)  Pitlex  cheopis  is  small  and  light-coloured  when  compared 
with  Pulex  irritans. 

"  (2)  The  number  of  bristles  on  the  head  is  greater  in  Pitlex  cheopis 
than  in  Pulex  irritans,  i.e.  there  is  only  one  bristle  on  the  posterior 
portion  of  the  head  in  Pitlex  irritans,  namely,  the  one  which  is  found 
at  the  posterior  and  inferior  angle  of  the  head,  and  corresponds 
in  situation  to  the  bristle  which  is  common  to  the  two  rows  of 
bristles  found  in  this  posterior  portion  of  the  head  of  P.  cheopis. 
Moreover,  the  ocular  bristle  in  P.  cheopis  is  situated  nearly  on  a 
level  with  the  upper  border  of  the  eye,  while  in  P.  irritans  it  arises 
nearer  to  the  lower  margin  of  the  eye. 

"  (3)  Theantipygidial  bristles  in  P.  cheopis  are  longer  than  those 
found  in  P.  irritans. 

"  (4)  In  the  female  P.  cheopis  the  antipygidial  bristle  is  longer 
than  the  pyramidal  bristle  of  the  9th  tergite,  while  in  P.  irritans 
the  pyramidal  bristle  of  the  9th  tergite  is  as  long  as,  if  not  longer 
than,  the  antepygidial  bristle. 

'  Note. — Since  this  paper  was  written,  a  new  genus  has  been  formed  by  Jordan  and 
Rothschild,  under  the  name  Lcemopsylla  (Xoi/i6s  =  a  plague,  and  i/'i;\\a  =  flea),  to  which 
Pulex  chiopis  is  now  referred.  This  flea  will  in  future  be  known  as  Lamopsylla 
chiopis.  "  Parasitology,"  vol  i..  No.  i,  a  supplement  to  the  "Journal  of  Hygiene,'* 
March  1908  ;  Cambridge  University  Press. 
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"  (5)  In  the  case  of  males  the  shape  of  the  clasper  at  once  dis- 
tinguishes the  fleas  from  one  another. 

"  (6)  The  shape  and  size  of  the  claws  are  different  in  the  two 
Sfjecies.  They  are  small  in  P.  cheopis,  and  large  in  P.  irritans  " 
(vol.  vii.  p.  455). 

The  first  step  taken  was  to  find  out  whether  it  was  possible  to 
transmit  plague  from  rat  to  rat  by  means  of  these  fleas.  The  first 
set  of  successful  e.\periments  was  made  in  the  following  manner : 
A  glass  box  was  made  large  enough  to  contain  a  couple  of  wire 
cages,  in  which  rats  or  other  small  animals  might  be  confined.  Each 
cage  was  placed  on  a  separate  tin  tray,  filled  with  sand  to  absorb 
urine,  and  to  afford  shelter  to  the  fleas,  and  was  sejMrated  from  the 
adjoining  cage  by  a  few  inches  of  space.  The  tops  of  the  cages 
were  made  of  tin,  and  rose  an  inch  or  two  above  the  sides  of  the 
glass  bo.\  in  which  they  stood,  and  had  lids  through  which  food  and 
water  could  be  introduced,  and  the  animal  withdrawn  when  neces- 
sary. The  whole  apparatus  was  covered  and  made  insect -proof 
by  fine  muslin  stretched  from  the  sides  of  the  glass  bo.\  to  the  tin 
necks  of  the  cages,  and  carefully  secured  with  glue.  The  e.xjx'ri- 
mental  animals  in  the  wire  cages  were  therefore  protected  from  the 
visitation  of  insects  from  outside,  and  any  insects  placed  in  the  glass 
bo.\  were  unable  to  escajx;,  though  they  hail  free  access  to  the  cages 
through  the  wire-netting  of  which  the  lower  parts  were  made  Each 
cage  being  jilaced  in  a  separate  tray  ensured  that  the  excretions 
of  one  did  not  get  into  the  cage  of  the  other,  in  fact  the  exjx'rimcntal 
animals  were  living  in  absolute  isolation,  thouE>h  in  close  ])roximity 
to  one  another,  the  only  possible  communication  lx?ing  through  the 
air,  or  by  means  of  some  insect  capable  of  passing  from  one  cage 
to  the  other.     The  mode  of  jirocedure  was  as  follows  : — 

Into  one  of  the  cages  was  put  a  rat  infected  with  plague  artifici- 
ally, and  along  with  it  ten  to  twenty  rat  fleas.  As  soon  as  this 
rat  died  a  healthy  one  was  placed  in  tlie  other  cage  in  the  same  glass 
box.  The  dead  rat  was  left  i^eside  it  in  the  fir¥.t  cage  for  from  eight 
to  twelve  hours,  when  it  was  removed  and  examined  to  make  sure 
it  had  died  of  septica;mic  plague,  for  if  no  bacilli  could  Ix-  found  in 
the  blood,  it  is  manifest  that  the  fleas  could  not  infect  themselves 
by  sucking.  I  f  the  healthy  rat  died  siilisequently,  the  usual  bacterio- 
logical examination  was  made  to  make  stire  it  had  dictl  of  plague. 
After  the  necessary  practice  had  rendered  the  metho<l  workable, 
the  exi)erinient  was  made  with  white  rats  imported  from  England, 
and  therefore  not  under  suspicion  of  Wing  jiartly  inununised  by 


BV    LIEUT.-COL.    W.    I!.    BANNEKMAN,  M.D.  I  73 

exposure  to  previous  plague-infection.  In  eleven  out  of  sixteen 
experiments,  i.e.  69  per  cent.,  the  healthy  rat  contracted  plague. 
The  same  procedure  was  then  followed,  using  ordinary  Bombay  rats, 
which  had  been  carefully  segregated,  to  make  sure  they  might  not 
be  in  the  incubation  stage  of  plague.  In  fifty  complete  experiments 
it  was  found  that  in  nineteen  cases,  i.e.  38  per  cent.,  the  healthy  rat 
developed  plague.  Taking  into  account  that  a  fairly  large  per- 
centage of  Bombay  rats  are  immune  to  small  doses  of  plague,  these 
two  results  are  very  similar.  We  find  then  that  on  thirty  occasions 
a  healthy  rat  contracted  plague  from  a  plague-infected  one  in  its 
vicinity  in  circumstances  where  the  only  means  of  communication 
was  either  "  aerial  contagia  "  or  rat  fleas. 

To  e.xclude  the  possibility  of  aerial  infection,  another  series  of 
trials  was  made  by  putting  fleas  from  plague  rats  into  a  glass  box, 
similar  to  the  above,  but  containing  only  one  cage  with  a  healthy 
rat  in  it.  In  eight  out  of  thirteen  complete  experiments  made  with 
English  white  rats  the  flea-bitten  rat  died  of  plague,  a  proportion 
of  61  per  cent. 

When  Bombay  rats  were  used,  thirteen  out  of  twenty-five  con- 
tracted plague,  a  percentage  of  forty.  To  sum  up,  we  find  that  in 
twenty-one  out  of  thirty-eight  trials  healthy  rats  in  flea-proof  cages 
contracted  plague  in  consequence  of  living  with  rat  fleas  collected 
from  rats  in  another  cage,  dead  or  dying  of  septicaemic  plague  ; 
thus  demonstrating  directly  that  the  rat  flea  is  capable  of  carrying 
plague  from  one  rat  to  another.  Many  hundreds  of  successful 
flea-transmission  experiments  were  subsequently  carried  out  with 
guineapigs  in  the  above  manner,  and  likewise  by  confining  fleas  from 
plague-infected  rats  in  test-tubes,  and  allowing  them  to  feed  on 
definite  areas  of  skin  of  healthy  animals  through  a  layer  of  muslin 
stretched  over  the  mouth  of  the  tube. 

Having  proved  that  it  is  an  easy  matter  to  infect  susceptible 
animals  by  means  of  rat  fleas  taken  from  plague-infected  animals, 
the  next  step  was  to  find  out  whether  close  contact  of  one  animal 
with  another  was,  in  the  absence  of  fleas,  capable  of  starting  an 
epizootic  among  them.  For  this  purpose  the  godowns  already 
described  were  utilised.  It  is  necessary  to  recall  the  fact  that  the 
essential  difference  in  these  six  godowns  or  cabins  consisted  in  the 
structure  of  the  roofs,  which  gave  more  or  less  free  entrance  to,  or 
excluded  rats  ;  and  that  the  number  of  fleas  to  be  found  in  each 
godown  varied  with  the  accessibility  of  the  roof  to  rats,  and  the 
amount  of  light  in  the  interior. 


174     RESEARCHES    INTO    ETIOLOGY    OF    PLAGL'E    IN    INDIA 

The  first  experiment  was  made  in  godown  No.  6,  one  of  the  flea- 
proof  godowTis,  in  the  end  of  May  1905. 

Fifty  healthy  and  flea-free  guineapigs,  and  ten  others  inoculated 
with  a  virulent  culture  of  plague  germs,  were  placed  together  in  the 
godown,  which  purposely  was  never  cleaned  out.  so  that  in  a  few  days 
the  interior  became  highly  insanitary.  The  footl.  consisting  of 
green  grass  and  bran,  was  placed  on  the  floor,  and  of  course  lM^came 
contaminated  by  the  excretions  of  the  plague-infected  animals.  All 
the  ten  inoculated  guineapigs  died  of  plague  with  the  exception  of 
one  which  had  been  cutaneously  inoculated,  yet  not  one  of  the  fifty 
healthy  animals  developed  the  disease,  though  they  were  kept  under 
ol3ser\-ation  for  se%en  weeks  before  being  removed  from  the  godown. 
Many  other  similar  experiments  were  performed  in  the  following 
years,  both  during  the  epidemic  and  non-epidemic  seasons,  and 
invariably  with  the  same  results,  provided  fleas  were  rigorously 
excluded.  Thus  in  six  contact  ex{)eriments  made  in  IQ06--.  we  find 
that  "  not  a  single  healthy  guineapig  died  of  plague."  In  some  of 
these  exijcriments  plague-infected  guineapigs  were  added  daily  for 
from  fourteen  to  twenty-one  days,  so  that  the  intensity  of  the  in- 
fection was  well  kept  up.  On  one  occasion  it  is  recorded  that  "  there 
were  twenty-one  plague-infected  animals  in  contact  with  the  twenty- 
five  uninoculated  guineapigs.  These  latter,  however,  remained 
healthy  until  the  experiment  was  abandoned  on  Nov.  21,  1007.  No 
fleas  were  observed  on  the  guineapigs  throughout  the  course  of  the 
experiment  "  (vol.  vii.  p.  426).  A  parallel  series  of  experiments  in 
the  godowns  which  received  a  regular  supply  of  fleas  from  the  roofs 
was  carried  out  at  the  same  time.  An  example  may  lie  cited  from 
one  carried  out  in  the  epizootic  season.  On  the  Sth  January  1907, 
five  plague-infected  guineapigs  were  placed  in  go<lown  Xo.  2,  and 
in  three  days  they  had  all  died  of  plague.  On  the  nth  January, 
after  the  last  of  the  ilead  bodies  had  lieen  removed,  twenty-five 
healthy  guineapigs  were  introduced  and  allowed  to  nm  free  in  the 
godown.  An  epizootic  of  plague  at  once  broke  out  amongst  them, 
and  all  had  succumlied  in  a  fortnight.  Fleas  were  present  in  great 
numbers  throughout  this  exjicriment.  Similar  experiments,  made 
during  the  off  season,  resulted  in  the  death  of  at  most  one  or  two 
guineapigs,  and  in  many  cases  none  of  the  healthy  animals  were 
affected  at  all. 

At  the  end  of  one  of  these  exjieriments  an  examination  of  the 
bodies  of  the  last  victims  revealed  the  jiresence  of  innumerable  fleas. 
Of  these  115  were  transferred  to  godown  Xo.  5.  where  for  throe 
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weeks  forty-nine  guineapigs  had  been  living  in  the  insanitary 
conditions  described  above,  yet  without  any  ill  effects.  Next  day  106 
more  fleas  were  added.  In  four  days  thereafter  one  guineapig  was 
dead  from  plague,  and  in  six  weeks  all  had  succumbed  to  that  disease. 

Still  further  experiments  were  performed  in  the  flea-infested 
godown  by  separating  the  guineapigs  in  it  into  three  groups  :  one 
allowed  to  run  about  on  the  floor,  another  confined  in  cages  sus- 
pended two  inches  above  the  floor,  and  a  third  in  cages  two  feet  from 
the  floor.  It  had  been  ascertained  that  the  jump  of  a  flea  is  less 
than  six  inches,  therefore  it  is  evident  that  the  animals  in  the  first 
two  groups  were  accessible  to  the  visits  of  fleas,  while  the  animals 
in  the  cage  hung  two  feet  above  the  floor  were  not. 

There  were  four  guineapigs  in  each  group.  Two  days  after  being 
placed  in  the  godowns  they  were  removed  and  examined  for  fleas 
under  chloroform.  "  One  hundred  and  twenty-five  fleas  were  taken 
on  the  guineapigs  "  from  the  floor,  twenty-seven  from  those  in  the 
cages  hung  two  inches  from  the  floor,  and  none  on  those  in  the 
higher  cages.  The  eight  animals  composing  the  first  two  groups 
were  evidently  ill  and  had  buboes  on  the  neck.  The  four  from  the 
high  cages  were  quite  well.  It  only  remains  to  say  that  all  the 
animals  in  the  first  two  groups  died  of  plague,  while  the  four  in  the 
cages  beyond  the  reach  of  fleas  remained  healthy. 

Monkeys,  as  more  nearly  resembhng  man,  were  used  on  several 
occasions  in  these  experiments,  being  left  in  the  godowns  for  forty- 
eight  hours.  "  The  result  of  these  experiments  was  that  not  one  of 
eleven  animals  protected  from  fleas  contracted  plague  ;  while  si.x 
out  of  thirteen  unprotected  developed  the  disease." 

It  will  be  convenient  at  this  point  to  contrast  in  tabular  form  the 
positions  of  the  buboes  in  rats  infected  by  feeding,  by  fleas,  and  as 
found  in  nature,  and  we  shall  find  remarkable  support  m  this  way 
for  the  theory  that  the  rats  found  dead  during  an  epizootic  have 
contracted  plague  by  being  bitten  by  infected  fleas. 
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The  remarkable  similarity  in  the  percentages  of  the  first  two  sets 
of  animals  pwints  undoubtedly  to  a  common  source  and  channel  of 
infection,  the  source  being  the  flea  and  the  channel  being  the  skin. 
While  on  the  other  hand  the  difference  in  these  projxjrtions  pro- 
duced by  a  new  method  of  infection,  and  the  apj:)earance  of  bulxx's 
in  a  new  site  altogether,  point  as  conclusively  to  this  new  method 
not  being  the  one  found  in  nature. 

I  cannot  do  better  than  sum  up  here  in  the  word?  of  Major  Lamb, 
the  Senior  Member  of  the  Commission,  who  writes  (p.  41) — 

"  (a)  Close  and  continuous  contact  of  plague-infected  animals 
with  healthy  animals,  if  fleas  be  excluded,  does  not  give  rise  to  an 
epizootic  among  the  healthy  animals.  As  the  godowns  were  never 
cleaned  out,  close  contact  includes  contact  with  faeces  and  urine  of 
infected  animals.  Close  contact,  even  the  suckling  of  young  by 
plague-infected  mothers,  does  not  give  rise  to  the  disease. 

"  (b)  When  fleas  are  present,  the  epizootic,  if  it  does  start,  varies 
in  severity  and  rate  of  progress  according  to  the  season  of  the  year 
and  the  number  of  fleas  present.  The  season  in  which  epizootics 
are  readily  produced  e.\j)erimentally  and  spread  rapidly,  corresjwnds 
with  that  of  the  plague  epidemic. 

"  (c)  An  epizootic  of  plague  can  occur  in  a  gotlown  containing 
infected  fleas  without  direct  contact  of  healthy  animals  and  infectitl 
animals 

'■  (d)  In  an  infected  godown  the  infection  is  eflfective  in  pro|X)rti(>n 
as  the  test  animals  are  accessible  to  fleas. 

"  (t')  Infection  can  take  place  without  any  contact  with  contami- 
nated soil. 

"  (/)  Aerial  infection  is  excluded. 

"  {g)  The  exix-riments  lead  to  the  conclusion  that  fleas  and  fleas 
alone  were  the  transmitting  agents  of  infection." 

Having  definitely  shown  that  plague  infection  can  be  convcye<l 
from  one  animal  to  another  by  means  of  the  rat  flea,  experiments 
were  made  to  prove  that  plague-infected  houses  are  dangerous, 
because  of  the  fleas  they  contain.  For  this  i>urjx)sc  houses  wen- 
chosen,  in  which  two  or  more  cases  of  plague  had  occurre<I,  or  in 
which  plague-infected  rats  had  Ix^en  found  ;  that  is,  care  was  taken 
to  be  reasonably  sure  that  the  room  exjierimented  with  was  nalh 
plague-infected. 

The  method  employetl  was  that  devised  by  Captain  I.iston. 
where  guineapigs  were  allowed  to  run  free  in  the  rooms  for  from 
almut  eighteen  to   forty-eight    hours.     The  guineapigs  were   then 
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•caught  and  chloroformed  in  a  bottle,  when  it  was  easy  to  collect  and 
count  the  stupefied  fleas.  The  first  fact  discov-ered  in  this  way  was 
that  nearly  all  the  fleas  caught  in  plague-infected  rooms  were  rat 
fleas,  and  that  they  were  present  in  large  numbers.  The  second 
fact  discovered  was  that  a  large  number  of  the  guineapigs  thus 
allowed  to  run  free  in  these  rooms  developed  plague.  Thus  out  of  a 
total  of  189  houses  experimented  with  in  Bombay  and  the  Punjab, 
forty,  or  21  per  cent.,  proved  infective  to  guineapigs. 

A  similar  set  of  experiments  made  in  rooms  which  had  been  first 
disinfected  by  the  Bombay  Health  Department  is  highly  instructive. 

The  disinfection  was  perfomied  by  thoroughly  washing  floors 
and  walls  with  an  acid  solution  of  perchloride  of  mercury  of  a 
strength  of  i  in  750,  which  had  been  proved  capable  of  killing  plague- 
germs  in  cow-dung  floors.  A  few  rooms  had  likewise  been  treated 
with  the  fumes  of  sulphur,  either  alone  or  after  the  above.  The 
thoroughness  of  these  proceedings  ensured  the  absence  of  plague 
germs  from  the  earth  and  walls  of  the  rooms  ;  and  yet  out  of 
thirty-one  such  houses  it  was  found  that  guineapigs  became  in- 
fected in  nine,  a  proportion  of  29  per  cent.,  or  exactly  the  same 
percentage  that  proved  infective  out  of  forty-two  other  rooms 
experimented  with  in  the  same  season,  which  had  not  been  dis- 
infected in  any  way.  The  average  number  of  fleas  caught  in 
these  disinfected  rooms  was  forty,  and  in  one  instance  as  many 
as  263  were  present.  The  average  number  in  thirteen  rooms  not 
disinfected  was  thirty-four. 

A  second  series  of  experiments  was  performed  with  fleas  caught 
in  plague-infected  houses  and  brought  to  the  laboratory  in  test- 
tubes,  where  they  were  placed  in  flea-proof  cages  with  healthy  rats 
or  guineapigs. 

In  twelve  experiments  with  fleas  from  rats,  proved  by  examina- 
tion to  be  plague-infected,  there  were  nine  successes  (75  per  cent.). 

In  ninety-six  experiments  with  fleas  taken  similarly  from  guinea- 
pigs  which  had  been  allowed  to  run  freely  in  plague-infected  houses, 
there  were  twenty-six  successes  (27  per  cent.). 

"It  is  important  to  note  that  the  great  majority  of  the  fleas 
caught  on  the  guineapigs  placed  in  the  houses  were  rat-fleas  (Piilex 
cheopis.)" 

Yet  another  series  of  experiments  in  plague-infected  rooms  was 
carried  out,  with  the  object  of  showing  that  animals  would  contract 
plague,  although  protected  from  floor-infection  and  from  all  contact 
with  plague-infected  rats,  provided  they  were  not  likewise  protected 
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from  fleas.  For  this  purpose  pairs  of  animals  were  placed  in  the 
rooms  in  cages,  so  contrived  that  one  was  flea-proof,  and  the  other 
of)en  to  the  entry  of  these  insects. 

Thus  the  floor  and  upjier  part  of  the  cages  was  made  of  teak  wood, 
but  the  lower  portion  of  the  sides  was  closed  by  a  double  layer  of 
wire-netting,  with  a  space  of  half  an  inch  between  the  layers.  This 
effectually  prevented  the  animal  inside  from  contact  with  the  floor 
or  with  wild  rats  in  the  room,  but  did  not  exclude  air  or  fleas  Hali 
the  number  of  cages  were  made  flea-proof  by  substituting  a  layer  of 
fine  metallic  gauze  for  the  outer  layer  of  netting.  In  each  e.xjieri- 
ment  a  pair  of  animals,  one  protected  by  gauze  and  the  other  not. 
were  placed  in  each  room.  They  were  left  side  by  side  for  forty- 
eight  hours,  and  then  brought  back  to  the  laboratory,  where  fleas 
found  on  them  were  removed.  In  sixty-three  experiments  carried 
out  in  this  way  all  the  protected  animals  remainetl  healthy,  whik- 
eight,  13  per  cent.,  of  the  unprotected  ones  develojied  plague. 

A  variation  on  the  above  exix?riment  was  made  by  protectinp 
the  caged  animal,  not  by  gauze,  but  by  "  Tanglefoot  "  fly-jjaper. 
The  cages  were  modified  so  as  to  have  a  broad  base,  in  the  centre  o( 
which  was  the  animal,  surrounded  by  a  six-inch  area  of  this  sticky 
paper,  on  which  fleas  would  be  caught  when  trying  to  reach  thr 
victim  in  the  centre.  A  barrier  of  wire-netting  was  placet!  round 
the  outer  edge  of  this  platform  to  keep  off  any  wild  rats  that 
might  enter  the  room.  The  control  animal  was  in  a  similar  cage, 
but  the  "  Tanglefoot  "  was  replaced  by  a  layer  of  sand,  so  that  the 
fleas  might  cross  the  intervening  sjiace.  The  result  of  fifty-nine  such 
experiments  was  that  all  the  "  Tanglefoot  "  animals  remained 
healthy,  while  9  jier  cent,  of  those  not  so  protected  develoixHl  plague 
The  small  numlx^r  of  successes  in  these  two  series  of  cage-ex]x>rimenl^ 
as  compared  with  those  in  which  the  guineapigs  were  allowe<l  to 
run  about  freely,  is  amply  accounted  for  by  the  smaller  numlicr  of 
fleas  obtaining  access  to  the  animals. 

Thus  when  the  animals  were  allowed  to  ran  freely,  the  numl>er 
of  fleas  jier  room  caught  was  l>etween  twenty  and  forty :  whereas 
in  the  case  of  the  caged  animals  only  an  average  of  three  fleas  |icr 
house  was  taken. 

Of  the  401  fleas  caught  on  the  "  Tanglefoot  "  pajwrs,  221,  or 
55  per  cent.,  were  rat  fleas  ;  14S,  or  37  jier  cent.,  were  human  fleas  ; 
and  32,  or  8  |x?r  cent.,  were  cat  fleas.  Plague  bacilli  were  demon- 
strated in  the  stomach-contents  of  one  out  of  eighty-five  human 
fle.is,  and  in  twenty-six  out  of  132  rat  fleas  dissected. 
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As  above  noted,  the  most  common  site  for  the  primary  bubo  was 
the  neck,  and  it  was  there  also  that  the  fleas  were  commonly  found 
among  the  fur. 

If  rooms  are  infective  because  thy  contain  rat  fleas,  one  would 
expect  to  find  more  of  them  in  plague-infected  than  in  healthy 
dwellings.  And  this  was  found  to  be  the  case.  In  two  years  in 
succession  observations  having  this  end  in  view  were  made. 

Thus  in  1907  the  houses  observed  were  divided  into  three  classes — 

(a)  Those  deemed  plague-infected,  because  a  plague-infected 
rat  was  found  in  it,  or  a  guineapig  running  loose  in  it  developed 
plague,  or  plague-infected  fleas  were  found  in  it,  or  fleas  from  it  pro- 
duced plague  in  a  guineapig  on  which  it  was  placed. 

(6)  Those  presumably  plague-infected,  because  a  plague-case 
had  occurred  there,  or  because  dead  rats  had  been  reported,  though 
not  actually  verified  by  examination. 

(c)  Those  definitely  known  not  to  be  plague-infected,  but  which 
were  situated  in  the  neighbourhood  of,  and  of  the  same  type  as 
plague-infected  ones. 

The  following  table  shows  at  a  glance  the  results  : — 


Total  No.  of      I  Total  No.  of  Fleas 


Houses. 


taken. 


Average  No.  of  Fleas 
per  House. 


784 

755 
C  68  I  169 


A  i  27 

B  73 


29.0 

10.3 

2-5 


A  glance  at  the  third  column  of  figures  will  show  that  the  houses 
that  were  certainly  plague-infected  furnished  nearly  three  times  the 
average  number  of  fleas  that  those  only  presumably  infected  did, 
and  twelve  times  the  number  that  uninfected  houses  did.  Of  130 
fleas  that  were  dissected,  41,  or  32  per  cent.,  contained  abundant 
plague  bacilli. 

To  sum  up  we  find  : — 

(i)  Guineapigs  may  contract  plague  if  allowed  to  run  loose  in 
plague-infected  houses,  and  many  rat  fleas  are  found  on  them. 

(2)  In  houses  where  all  plague  germs  are  killed  by  disinfectants, 
guineapigs  still  die  in  the  same  proportion,  and  an  equal  number 
of  rat -fleas  is  found  on  them. 

(3)  Fleas  caught  on  rats  dead  of  plague  are  capable  of  infecting 
healthy  rats  or  guineapigs  not  otherwise  exposed  to  infection. 

(4)  Fleas  from  guineapigs  which  have  been  allowed  to  run  loose 
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in  plague-infected  rooms,  are  similarly  infective  to  healthy  rats  or 
guineapigs  not  otherwise  exposed  to  infection. 

(5)  Guineapigs  in  cages  which  protect  them  from  the  floor 
or  other  source  of  infection,  but  which  are  exposed  to  the  attacks  of 
fleas  in  plague-infected  rooms,  contract  plague  in  a  certain  propor- 
tion of  cases.  Those  similarly  placed,  but  protected  from  fleas,  do 
not  develop  the  disease. 

(6)  Most  of  the  fleas  caught  in  the  alx)ve  manner  are  rat  fleas, 
and  have  plague  bacilh  in  their  stomachs  in  icj.j  per  cent,  of  those 
dissected. 

(7)  Almost  all  the  primary'  buboes  in  animals  thus  infected  are 
in  the  neck,  and  the  commonest  place  for  fleas  to  be  found  is  also  in 
the  fur  round  the  neck. 

(8)  Plague-infected  houses  have  twelve  times  the  number  of 
fleas  in  them  that  those  free  from  suspicion  of  infection  have. 

The  logical  conclusion  from  the  above  premises  would  appear  to 
be  that  rooms  are  dangerous  because  of  tJie  infected  rat  fleas  in 
them,  and  that  the  soil  and  air  have  no  infective  properties. 

Having  proved  that  the  means  of  transmission  of  plague  from  rat 
to  rat  is  the  rat  flea,  and  that  houses  and  rooms  are  infective  only 
when  they  contain  infected  rat  fleas,  we  must  go  a  step  further  and 
consider  what  evidence  exists  to  show  that  this  same  insect  is  the 
cause  of  the  transmission  of  plague  from  rat  to  man,  and  that  it  is 
by  its  means  that  plague  is  spread  from  place  to  place. 

In  considering  how  man  l>ecomcs  infected  it  is  im]x>rtant  to 
remember  that  the  avenue  through  which  the  germs  gain  access  to 
the  organism  is  the  skin,  in  so  far  at  least  as  the  common  bulx>nic 
and  septicemic  forms  of  the  disease  arc  concerned.  Pneumonic 
plague  may  be  ignored,  as  it  occurs  in  only  about  2.5  jjcr  cent,  of  all 
cases. 

It  is  well  known  also  that  the  primary  bulw  develops  in  the 
glands  in  connection  with  the  lymphatics  draining  the  area  of  skin 
through  which  the  germ  enters.  The  first  Plague  Commission 
pointed  out  that  the  glands  in  various  situations  are  afTcctcil  in 
proportion  to  the  extent  of  skin  which  they  .serve,  and  that  there  was 
therefore  no  "  seat  of  election  "  for  bulioes.  These  conclusions  are 
amply  confirmed  by  experiments  made  by  placing  infective  flexs  on 
definite  areas  of  skin  in  guineapigs,  when  it  w.as  found  "  that  in 
practically  every  case  the  primary  bulx>  (levelo|>od  in  the  group  or 
groujM  of  glands  which  stoo<l  in  direct  lymphatic  connection  with 
this  area  of  skin."     It  has  likewise  l>ocn  |x)inted  out   that  races 
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Chart  showing  the  progress  of  plague  in  rats  and  man  in  Bombay  City. 


Infected  J/.  J,r/iw<:»us. 
Infected  M.  rattiis. 
Plague  deaths  in  man. 


Plate  V. — To  Illustrate  Dr  W.  B.  Bannerman's  Article. 
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wearing  boots  have  just  as  great  a  proportion  of  groin-buboes  as  the 
barefooted  Indians. 

As  has  already  been  noted  above,  all  evidence  got  in  India, 
whether  by  the  first  Plague  Commission,  the  Austrian  Plague 
Commission,  or  the  second  Plague  Commission,  goes  to  negative  the 
idea  that  plague  is  ever  naturally  conveyed  through  the  digestive 
tract,  and  all  evidence  indicates  the  skin  as  the  real  point  of  entry. 
We  have  also  discussed  the  evidence  in  favour  of  the  actual  agent 
being  the  rat  flea. 

If  we  study  the  chart  showing  the  curves  of  rat-plague  and 
human-plague  deaths  in  Bombay  city,  we  see  clearly  that  there  is  a 
definite  time-relationship  between  the  rattus  epizootic  and  the 
epidemic.  Where  the  epidemic  curve  crosses  the  mean  line  we  see 
that  the  interval  separating  it  from  that  of  rattits  is  about  three  and  a 
half  weeks  ;  as  it  reaches  the  summit  the  interval  is  reduced  to  a 
fortnight.  As  the  second  apex  is  reached  the  interval  is  still  further 
reduced  to  a  week,  so  that  the  mean  interval  may  be  said  to  be  from 
ten  to  fourteen  daj's.  Now,  can  this  interval  be  accounted  for  on  the 
flea  hypothesis  ?  I  think  it  can.  Thus,  if  following  Major  Lamb  we 
divide  the  period  into  three,  we  find  : — 

{a)  A  period  corresponding  to  that  between  the  disappearance  of 
the  rat,  the  natural  host  of  P.  cheopis,  and  the  time  when  the  flea, 
pressed  by  hunger,  will  attack  man.  This  was  proved,  by  a  large 
series  of  experiments  carried  out  in  the  laboratory,  to  be  three  days. 
It  was  also  found  by  experiment  that  fleas  taken  from  plague-rats 
are  most  infective  during  the  first  four  days,  and  then  rapidly  become 
less  so. 

[b]  A  period  corresponding  to  the  incubation  stage  of  plague, 
which  has  been  fixed  by  the  first  Plague  Commission  at  three 
days. 

(c)  A  period  corresponding  to  the  average  duration  of  plague  in 
human  beings  ;  this  has  been  found  to  be  about  five  and  a  half  to 
sLx  days. 

If  these  three  periods  be  added  together,  we  find  the  period  to 
be  eleven  and  a  half  to  twelve  days,  which  corresponds  very  closely 
to  what  the  facts  of  the  epidemic  in  Bombay  city  require.  That  this 
is  the  true  explanation  is  supported  by  certain  observations  carried 
out  in  the  village  of  Kasel  in  the  Punjab,  as  to  the  interval  that 
separated  the  discovery  of  plague  rats  in  a  house  and  the  subsequent 
appearance  of  plague  among  the  inmates.  "  In  five  houses  in 
which  plague  rats  were  found  on  only  one  occasion,  prior  to  a  human 
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case,  the  average  interval  between  the  two  was  ten  da\-s.  In 
fourteen  houses  in  which  plague  rats  were  found  on  more  than  one 
occasion  prior  to  the  human  attack,  the  average  jnter\'al  between 
the  finding  of  the  first  plague  rat  and  the  first  case  was  twelve  daj-s, 
while  the  average  intenal  between  the  last  plague  rat  and  the  first 
case  was  seven  days.  These  inter\als  correspond  closely  with  thofe 
deduced  from  the  curAes  representing  the  ralitis  epizootic  and  the 
epidemic  both  in  Bombay  and  in  Kasel  itself "  (I-amb,  p.  51). 

Further,  we  have  already  seen  that  plague-infected  houses  are 
infective  to  animals  only  because  they  harbour  plague-infected 
fleas.  We  have  likewise  seen  that  monkeys  are  just  as  liable  to  he 
infected  in  the  godowns  as  guineapigs,  and  they  also  contractetl 
plague  on  several  occasions  when  exposed  in  cages  in  plague-infecteil 
rooms.  It  would  seem  therefore  not  improbable  that  man  e.xposetl 
similarly  to  flea-bites  from  infective  fleas  would  likewise  contract 
the  disease  in  this  manner.  Now  Liston  has  shown  that  rat  fleas 
attack  man  and  other  animals,  not  their  natural  hosts,  in  the  alienee 
of  the  latter.  The  Commission  therefore  made  other  experiments 
and  observ'ations  to  confirm  this,  and  arrived  at  the  following  con- 
clusions. When  a  man  introtluces  his  hand  into  a  cage  containing 
rat  fleas,  they  will  jump  on  to  the  skin,  and  if  given  time  will  bite. 
Unless  very  numerous,  however,  they  will  not  attack  the  hand  or  arm 
in  the  presence  of  rats.  When  star\ed  for  seventy-two  to  ninety-six 
hours,  fleas  will  readily  feed  on  man. 

When  the  attendant  entered  one  of  the  ex|K'riment;d  goilowns 
in  which  rat  fle;is  were  numerous,  he  alwa\-s  brought  out  some  on 
his  bare  legs,  and  it  was  the  routine  practice  to  station  a  man  outside 
with  a  pledget  of  chloroformed  cotton  wool  in  his  hami  to  capture 
these  fleas.  On  one  occasion  when  a  ser\'ant  went  in  lour  times  in 
quick  succession  merely  to  remove  cages,  forty-four  fleas  were  thu.« 
cajitured  on  his  legs. 

So  common  did  the  attacks  of  fleas  l>ecome  that  the  memlicrs  of 
the  Commission  when  visiting  plague  houses  wore  top-lx)ots  into 
which  their  trousers  were  tucked  like  so  many  Russian  ofl^icers, 
or  at  least  secured  their  trousei-s  round  their  ankles  by  cycle  clips. 
The  bare-legged  attendants  who  could  not  afford  such  luxuries  were 
only  saved  from  infection  by  regular  injection  of  Haffkine's  anti- 
plague  vaccine.  As  an  example  one  instance  may  lie  quotetl.  "In 
one  house  in  particular,  which  the  inhalutants  had  cvacuateil  after 
a  severe  rat  mortality,  many  rat  fleas  were  caught  on  successive  daj-s 
on  a  man  who  went  inside  only  for  a  short  time  ;   thus  on  A|>nl  i8th. 
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51  ;  on  April  19th,  34  ;  and  on  April  20th,  60  rat  fleas  were  taken  in 
this  way  "  (Lamb,  p.  54). 

It  is  quite  manifest,  then,  that  in  certain  circumstances,  and 
especially  in  the  absence  of  rats,  P.  cheopis  will  attack  man  and  feed 
upon  him.  Why  should  it  not  infect  him  likewise,  as  it  does  his  near 
relation  the  monkey  ? 

Granting  that  the  rat  flea  is  the  means  by  which  man  is  infected, 
the  question  arises  :  How  is  it  done  ? 

The  Commission,  by  measurement  and  calculation,  discovered 
that  the  stomach  of  a  flea  is  large  enough  to  contain  the  amount  of 
blood  necessary  to  enable  it  to  imbibe  many  plague  bacilli  from  the 
plague-infected  rats  of  Bombay.  They  likewise  found  that  the 
germs  multiplied  in  the  stomach  in  a  large  proportion  of  the  fleas 
examined  during  the  epidemic  season,  but  in  a  much  smaller  pro- 
portion of  those  thus  examined  in  the  off-season. 

After  this  multiplication,  the  germs  are  passed  in  abundance 
per  anum  and  thus  become  deposited  on  the  skin  of  the  host  while 
its  blood  is  being  sucked.  There  is  no  evidence  to  show  that  any 
transformation  of  the  germ  takes  place  in  the  body  of  the  flea,  nor 
that  it  can  escape  from  it  by  the  mouth  or  salivary  duct.  It  has 
been  experimentally  proved  that  the  faeces  thus  deposited  are 
infective  through  the  pricker  wound,  even  without  rubbing.  The 
duration  of  infectivity  of  fleas  has  been  estimated  at  fifteen  days 
during  the  epidemic  season  and  seven  days  in  the  ofi-season. 
Starved  fleas  died  within  a  week,  while  those  fed  on  human  blood 
survive  for  three  weeks.  It  is  possible  though  not  probable  that 
a  single  flea  could  transmit  the  infection.  Both  male  and  female 
fleas  can  transmit  the  infection.  P.  felts,  the  common  cat  and  dog 
flea,  cannot  transmit  the  infection,  but  both  Ceratophyllus  fasciatiis, 
the  common  rat  flea  of  Northern  and  Central  Europe,  and  P. 
irritans,  the  species  found  on  man,  are  capable  of  doing  so,  the 
fonner  with  ease,  but  the  latter  only  with  difficulty  in  the  case  of 
animals  such  as  the  guineapig  at  least. 

All  these  facts  have  an  important  bearing  on  the  question  of 
the  spread  of  plague  from  one  place  to  another,  which  is  the 
last  point  I  have  time  to  take  up  to-night.  The  first  Plague 
Commission  remark  on  this  point :  "  In  comparison  with  travellers, 
all  other  agencies  which  have  been  engaged  in  the  distribution 
of  plagTie  from  place  to  place  are  quite  unimportant  "  (vol.  v. 
P-  115)- 

The    additional    experience    accumulated    in    India    since    this 
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opinion  was  given  agrees  with  it  and  has  led  to  the  gradual  with- 
drawal of  restrictions  on  the  importation  of  grain  and  other  merchan- 
dise which  an  energetic  Sanitary  Department  had  in  some  ca5es 
recommended  in  the  early  day?  of  jilague. 

If  man.  then,  is  the  sole  means  of  introducing  plague  into  fresh 
localities,  how  does  he  do  it  ? 

We  have  seen  that  rat  fleas  will  feed  on  man,  but  it  was  also 
discovered  that  though  the  fleas  hopped  on  to  the  skin  yet  they 
often  did  not  bite  for  some  time.  Also  as  fleas  fed  on  man  may 
remain  alive  for  three  weeks  and  may  remain  infective  for  fifteen 
days,  there  is  ample  time  for  fleas  to  be  transfxirted  from  place  to 
place  with  passengers,  and  at  the  end  of  the  journey  be  capable  of 
infecting  the  rats  of  the  new  locality.  It  is  a  common  exjierience 
that  the  man  bringing  plague  to  a  village  does  not  himself  prove  the 
first  victim,  he  may  even  escape  infection  altogether.  What  happiens 
is  that  the  fleas  brought  by  the  visitor  escajie  to  the  abundant  rats 
in  this  plague-free  village  and  infect  them.  This  starts  an  epizootic, 
rats  die  and  disappear,  and  the  many  infected  fleas  left  l>ehind 
attack  man  and  produce  an  epidemic.  Of  course  the  importer  may 
himself  develop  plague  in  the  process,  but  this  is  not  a  certainty, 
many  cases  on  recortl  proving  the  contrary. 

An  importer  even  is  not  nccessar>',  for  clothes  with  fleas 
in  them  may  be  sent  by  jx)st  or  otherwise,  and  their  insect 
inhabitants  prove  infective  up  to  a  week  at  least.  That  this 
may  really  take  place  is  proved  by  exjieriments  carried  out 
with  the  clothing  of  plague  patients.  Such  clothing  placinl  in 
a  flea-proof  godown  proved  infective  to  healthy  guineapigs, 
and  on  them  were  subsequently  taken  rat  fleas  with  plagiic  bacilli 
in  their  stomachs. 

"  In  conclusion,  then,  we  may  state  that  all  evidence  points  to 
the  usual  method  of  the  im]x)rtation  of  plague  from  an  infected  to  an 
uninfected  locality  being  by  means  of  infected  rat  fleas  and  to  the 
flexs  being  brought  by  human  agency,  namely,  by  healthy  men,  by 
plague  cases,  or  in  their  lielongings  "  (I^mb,  p.  83). 

The  importance  of  the  al>ove  researches  in  reference  to  the 
measures  that  should  lie  adopted  for  the  control  of  plague,  cannot 
be  overestimated.  They  provide  us  for  the  first  time  with  a  scientific 
and  sure  basis  from  which  to  work,  and  have  shown  how  futile  were 
our  efforts  in  the  lieginning,  however  well  meaning  they  might  have 
been.  To  set  forth  the  l^earing  of  these  researches  on  the  possi- 
bility or  other^vise  of  se|)arating  the  jieople  from  the  rats,  or  of 
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exterminating  rats  or  fleas  would  require  another  paper  of  at  least 
equal  length  to  this  one.  I  would  therefore  in  conclusion  merely 
sum  up  in  general  terms. 

GENERAL  CON'CLUSIONS. 

1.  Pneumonic  plague  is  highly  contagious,  but  being  rare  (less 
than  3  per  cent,  of  all  cases) ,  plays  a  very  small  part  in  the  spread  of 
the  disease. 

2.  Bubonic  plague  in  man  is  not  infectious,  and  is  entirely 
dependent  on  the  disease  in  the  rat. 

3.  The  infection  is  conveyed  from  rat  to  rat,  and  from  rat  to  man, 
solely  by  means  of  the  rat  flea. 

4.  Plague  is  usually  conveyed  from  place  to  place  by  rat  fleas 
brought  by  people  in  their  baggage  or  on  their  persons. 

Note. — It  seems  necessary  to  explain  why  the  name  of  Dr  Ashburton 
Thompson  of  Sydney,  who  has  been  such  a  strenuous  advocate  of  the  flea- 
transference  hypothesis,  has  been  omitted  from  the  above  paper.  It  is 
simply  because  Liston  had  already  arrived  at  his  conclusions  before  Dr 
Thompson  had  done  more  than  surmise  that  fleas  were  perhaps  the  cause 
of  the  plague  in  Australia.  In  Ur  Thompson's  own  laboratory  in  .Sydney. 
Tidswell  tried  experiments  with  fleas  in  1900,  but  failed  to  confirm  Simond's 
experiments,  yet  in  spite  of  this  the  former  inclined  to  the  opinion  that 
Simond  was  right. 

This  opinion  he  arrived  at  from  the  consideration  of  purely  epidemio- 
logical facts  collected  by  him  during  successive  epidemics  at  Sydney.  This 
first  report  was  published  in  1900,  the  second  in  1903,  and  subsequent  ones 
followed  in  each  year  up  to  1906.  His  mature  opinions  will  be  found  in  a 
paper  published  by  him  in  \.\\e.  Journal  of  Hygiene^  vol.  vi.,  for  1906.  These 
reports  are  well  worth  reading  as  an  example  of  what  can  be  done  by  the 
collection  and  analysis  of  epidemiological  facts  alone,  and  they  in  every  way 
confirm  the  conclusions  arrived  at  by  the  second  Indian  Plague  Cominission. 
and  are  therefore  of  extreme  value  and  interest. 
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By  M.iKM  1).  (..  MaKsHAI.I..  I. M.S.,  M.Il..  Lcrlurer  on  Iropi,  al  |)ive.i>.p». 
School  of  Mcdicinr,  and  G.  Lovii.L  GlLI..\Nl>.  Ml)..  K.R. C.P.Ed., 
Physician  to  the  Chalmers  and  Royal  X'ictoria  Hospitals,  .Assistant 
Physician  to  the  Royal  Infirni.iry,  Edinburgh 

The  case  we  are  bringinp  to  your  notice  this  evening  presents  many 
points  of  interest,  bvit  is  particnlarjy  interesting  for  the  rea.son  that 
it  is  the  first  case  of  this  disease  which  has  been  seen  and  recognised 
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in  Edinburgh.  It  is  not  the  first  in  Scotland,  since  another  case 
which  was  seen  by  one  of  us  ended  fatally  in  Glasgow  about  two 
years  ago.  A  melancholy  interest  attaches  to  the  present  case  as 
the  patient  was  a  distinguished  young  graduate  of  this  university 
who  contracted  the  disease  while  engaged  on  research  work  in  the 
Soudan. 

Kala-azar  may  be  defined  as  a  specific  disease,  occurring  in 
tropical  and  sub-tropical  countries,  characterised  by  fever  of  a 
markedly  irregular  type,  enlargement  of  the  liver  and  spleen,  and 
progressive  cachexia.  The  Leishman-Donovan  body,  the  associated 
parasite,  is  found  in  the  spleen  and  other  organs  and  in  the  peripheral 
blood.  The  disease  runs  a  somewhat  chronic  course  and  almost 
invariably  ends  in  death. 

Historical. — ^Though  this  disease  has  no  doubt  existed  for  ages, 
its  true  nature  has  only  been  worked  out  during  the  last  five  years. 

About  1870,  the  disease,  which  at  this  time  was  regarded  as  a 
severe  type  of  malaria,  spread  northward  from  lower  Bengal  along 
the  Brahmaputra,  and,  assuming  epidemic  form,  caused  a  huge 
mortality  in  Assam,  seriously  interfering  with  the  cultivation  of 
the  land,  whole  villages  being  practically  depopulated.  In  1890 
the  Indian  Government  deputed  Giles  to  investigate  the  matter  ; 
he  came  to  the  conclusion  that  the  disease  was  a  severe  form  of 
ankylostomiasis.  This  idea  was  not  generally  accepted.  In  i8g6 
Rogers  was  sent  to  Assam,  and  having  found  the  malarial  parasite 
in  every  case,  a  statement  he  was  afterwards  anxious  to  correct, 
reported  that  the  disease  was  a  malignant  form  of  malaria. 

Later,  Bentley,  who  had  long  experience  of  the  disease,  showed 
that  it  was  not  at  any  rate  malaria,  as  there  was  no  periodicity. 
Quinine  had  no  effect,  and  the  malarial  parasite  was  not  usually 
present.    He  ventured  the  suggestion  that  it  was  aform  of  Malta  fever. 

Other  theories,  all  equally  vague,  were  put  forward,  but  the  true 
character  of  the  disease  was  only  recognised  five  years  ago,  the 
manner  in  which  this  recognition  was  brought  about  being  most 
interesting. 

In  1900  Leishman  found  in  the  spleen  of  a  soldier  who  died  at 
Netley  of  "  Dum  Dum  "  fever  certain  minute  organisms  the  nature 
of  which  he  was  unable  to  determine  ;  he  put  his  specimens  aside 
and  did  not  pursue  the  matter  further  until  1903,  when  Trypanoso- 
miasis having  been  recognised  as  a  disease  of  man,  he  published 
a  paper  giving  illustrations  of  the  parasites,  and  suggested  they  were 
postmortem  forms  of  degenerated  trypanosomes. 
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Donovan  in  Madras  had  for  some  years  previous  to  this  been 
puzzled  by  numbers  of  cases  coming  to  hospital  suffering  from  fever 
with  enlargement  of  the  spleen.  He  recognised  they  were  not 
malarial  in  origin,  and  had  been  in  the  habit  of  returning  them  as 
cases  of  enlargement  of  the  spleen,  cause  unknown. 

On  reading  Leishman's  paper  he  jierformed  splenic  puncture 
in  a  number  of  these  cases,  and  found  the  parasite  on  even,'  occasion. 

He  published  his  results  in  the  Indian  Medical  Gazeltt,  and 
suggesting  that  the  disease  in  Madras  was  probably  identical  with 
that  prevalent  in  Assam,  asked  that  those  in  charge  of  Kala-azar 
cases  would  by  means  of  splenic  puncture  ascertain  it  if  was  so. 
Bentley  at  once  wired  that,  acting  on  this  suggestion,  he  had  found 
the  parasite  in  several  cases,  and  thus  the  relation  between  the 
parasite  and  the  disease  was  established. 

Following  this  discovery  the  disease  has  been  rejwrted  from  India, 
Ceylon,  Burma,  China,  Egypt,  and  many  other  places,  and  there  is  no 
doubt  it  is  distributed  all  over  the  tropical  and  sub-tropical  world. 

It  is  now  generally  admitted  that  the  disease  is  due  to  the 
Leishman- Donovan  bodies,  and  many  theories  have  l>een  advanced 
regarding  the  mode  of  entrance  to  the  human  Ixxly.  It  is  inter- 
esting to  note  that  coitus,  which  has  recently  lioen  claimed  by  Koch 
as  one  means  of  communication  of  Tryjianosomiasis,  was  suggested 
by  Rogers  as  a  possible  mode  of  infection  in  this  disease — and 
various  flies  and  biting  insects  were  thought  to  lie  probable  factors 
in  spreading  the  disease.  Recently  Patton  has  jiroveil  that  the  Ixnl 
bug  not  only  acts  as  a  carrier,  but  that  the  development  of  the 
parasite  takes  place  in  its  stomach.  Nicolle  has  within  the  last 
month  reported  cases  in  which  the  affection  appears  to  have  l^ecn 
conveyed  to  children  by  jilaying  with  infected  dogs,  and  suggests 
that  fleas  may  also  convey  the  disease. 

The  parasite,  which  is  usually  found  in  enormous  numl>ers  in 
the  spleen  and  also  in  the  liver,  Ixine-marrow,  mesenteric  glands, 
kidney,  ulcers  of  the  intestine  and  skin,  and  also,  as  shown  by  Patton. 
in  most  cases,  in  the  leucocytes  in  the  iHriphcral  bkxxl,  is  a  minute 
organism,  J-J  the  size  of  a  red  blood-corpuscle,  presenting  a  very 
characteristic  appearance.  When  lying  free  it  is  seen  to  l>e  of  an 
oval  form,  and  presents  two  nuclei,  one  large  and  roundeil,  the 
other  smaller  and  linear  in  shajx-.  generally  lying  at  right  angles  to 
the  larger.  Donovan  has  descrilied  a  form  resembling  piropia.sma 
occurring  in  red  cells,  but  his  ol^se^^•ations  have  not  Ixien  generally 
conftrmod. 
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The  true  nature  of  the  parasite  has  formed  a  fruitful  source  of 
discussion.  They  were  classed  by  Donovan,  Laveran,  and  Mesnil 
as  piroplasmata,  by  Ross  as  sporozoa,  and  Leishman  thought  they 
were  a  stage  in  the  development  of  Trypanosomes.  Rogers,  by  a 
series  of  cultivation  experiments,  showed  that  they  were  young 
forms  not  of  Trypanosomes,  but  of  Herpetomonas,  which  differ  from 
Trypanosomes  in  not  possessing  an  undulatory  membrane,  and  the 
flagellum  comes  ofi  direct  from  the  blepharoplast. 

In  our  case  attempts  at  cultivation  were  negative,  probably 
owing  to  the  small  number  of  parasites  present  in  the  spleen,  and 
the  presence  of  numerous  bacilli  of  the  coli  group,  evidently  a 
terminal  infection. 

The  symptoms  presented  by  this  patient,  to  be  later  described 
in  detail,  were  very  characteristic  of  the  disease  ;  the  daily  double, 
and  occasionally  treble,  intermission,  as  shown  on  the  temperature 
chart,  varied  by  periods  in  which  the  curve  is  most  irregular,  accom- 
panied with  but  little  distress,  associated  with  a  clean  tongue,  and 
no  loss  of  appetite,  the  enlarged  spleen,  pronounced  leucopenia ;  and 
the  non-effect  of  quinine  in  large  doses  enabled  us  independently 
(having  excluded  malaria,  enteric,  paratyphoid,  and  Malta  fever) 
to  arrive  at  a  correct  diagnosis  during  life  without  resorting  to 
splenic  puncture. 

One  of  the  most  interesting  features  of  the  case,  is,  that  had  we 
performed  splenic  puncture  the  result  would  probably  have  been 
misleading.  After  death  it  was  found  that  the  parasites  were  present 
in  scanty  numbers,  and  smears  from  certain  portions  of  the  spleen 
failed  to  show  any  parasites — had  one  of  these  portions  been  punc- 
tured during  life  the  result  would  probably  have  been  a  mistake 
in  diagnosis. 

Patton  has  lately  shown  that  if  the  blood  is  examined  when  the 
temperature  is  102-103,  it  is  generally  possible  to  find  some  parasites 
in  the  leucocytes  in  the  peripheral  blood  (repeated  e.xaminations 
of  films  in  this  case  gave  negative  results),  and  it  would  appear  that 
with  this  means  of  diagnosis  at  our  disposal,  together  with  the 
very  characteristic  features  of  the  disease  as  a  guide,  splenic 
puncture,  which  has  on  numerous  occasions  been  followed  by  fatal 
haemorrhage,  is  not  only  inadvisable  but  unjustifiable. 

The  disease  is  not  invariably  fatal  (Manson  has  recently  reported 
a  case  of  recovery  in  a  European),  but  the  mortality  averages  96-98 
per  cent,  of  all  cases. 

We  may  now  give  the  history  of  the  case  in  detail. 
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Dr  M.  P.,  aged  25.  left  this  countn-  in  September  1006  to  carry 
out  an  exploring  expedition  with  anthropological  intentions  in  the 
Kurun    district    of    the    Southern    Soudan.     He    passed    through 
entirely   unexplored   country,    and    underwent    very   considerable 
hardships.     He  had  various  attacks  of  fever,  which,  of  course,  were 
not  treated.     He  left  Khartoum  on  the  17th  of  June  1907,  at  which 
time  he  was  ill  with  fever.     This  was  not  unnaturally  jjresumed 
to  be  malaria,  but  the  blood  was  examined  on  one  occasion  at  least 
and  no  parasites  were  found.     He  picked  up  somewhat  on   the 
voyage  home,  but  felt  seedy  all  the  time  ;   but  on  coming  back  to 
this  country  he  again  had  constant  fever  with  rigors  occurring  daily. 
He  reached  Edinburgh  on  the  i8th  of  July,  and  on  the  following 
clay  sent  for  me  (G.  L.  G.).     I  found  him  with  a  temjierature  of  105° 
at  the  culminating  stage  of  an  intense  rigor,  and  he  told  me  then 
that  he  had  taken  large  quantities  of  quinine  without  any  effect  so 
far.     I   examined   his   blootl,    found  a   leucojienia.    the   leucocytes 
numbering  only  4000,  with  a  polymorph  diminution,  while  the  reds 
showed  no  very  special  change  beyond  a  slight  ana.-mia  ;  no  parasites 
could  be  found,  either  in  films  stained  in  the  ordinary  way,  or  with 
Ross's  method  and  thick  films.     His  general  apjx-arance,  his  furred 
tongue,  the  slight  enlargement  of  the  spleen,  which  could  Ix"  felt 
under  the  edge  of  the  rilis  on  deep  inspiration,  made  me  think  it 
possible  that  he  might  have  typhoid.     His  blood  was  Widalleii  and 
gave  a  j>ositive  reaction.     As  it  was  imjwssible  to  look  after  him  at 
home,  he  was  sent  to  the  Fever  Hospital  here.     1  left  for  my  sununer 
holiday  about  the  same  time,  and  did  not  see  him  again  till  some  time 
in  September.     During  his  stay  there,  it  was,  of  course,  ascertained 
tbat  the  disease  from  which  he  was  suffering  was  not   tyi>hoiil  ; 
repeated  Widals  were  negative,  as  also  the  test  for  Malta  fever,  but 
its  true  nature  was  not  susjK'Cted.     He  was  treated  in  various  wa\-s, 
with  quinine,  with  methylene  blue  subc\itaneously,  with  ai-senic, 
iron.  etc.  :    and  the  tem]KMature,  which  at  firet  was  very  irregular, 
with  almost  constant  rigors,  quieted  down,  and  at  one  stage  was 
normal  for  a  day  or  so.     He  was  very  anxious  to  get  uj)  out  of  l>ed, 
and   was  allowed   to  do  so.     The   tcm]X'rature   rose  again,   and 
practically  never  settled  at  all  thereafter.     One  jwint  of  interest 
in  the  early  st.iges  was  the  slowness  of  the  piil.sc.     Though  the 
temiierature  often  rose  to  105°,  the  pulse  remained  at  75  or  80.     We 
have  never  seen  this  feature  noted  in  the  description  of  other  cases. 
VVe  have  no  note  of  the  earlier  blotxl  counts  while  he  was  there, 
but  on  Septeml>er   i()th   the  reds  were,  j.768,000 ;    whites,  1250  ; 


BY  MAJOR  D.  G.  MARSHALL  AND  DR  G.  LOVELL  (lULLAND     191 

h.b.  60  per  cent.  On  October  loth  the  count  was,  reds,  1,728,000  ; 
h.b.  30  ;  whites,  938.  This  last  is  a  sample  of  several  counts  made 
about  the  same  time,  which  gave  approximately  the  same  figures. 
On  my  second  visit,  about  the  beginning  of  October,  I  had  practically 
made  up  my  mind  that  the  disease  was  Kala-azar,  and  the  same 
conclusion  was  come  to  independently  by  Major  Marshall,  who  had 
seen  the  case  several  times.  The  spleen  had  enlarged  very  rapidly 
at  one  period.  WTien  this  diagnosis  was  made,  he  was  removed 
to  Chalmers  Hospital  on  October  22nd.  His  condition  on  arriving 
there  was  as  follows  :  comple.xion  pale  and  muddy  coloured,  but 
when  the  temperature  was  high,  his  face  was  often  flushed  and  he 
looked  temporarily  better.  There  was  considerable  emaciation, 
and  this  advanced  steadily  as  the  disease  progressed.  The  tongue 
was  pale,  rather  dry,  and  tended  to  crack  transversely.  The 
digestion,  at  first  poor,  was  under  treatment  very  considerably 
improved,  and  up  to  the  very  end  he  was  able  to  take  his  food  with 
appetite  and  to  digest  it  well.  The  bowels  tended  rather  to  be 
constipated,  and  aperients  had  to  be  given.  There  was  a  certain 
amount  of  distension  of  the  abdomen  at  first.  The  liver  was  per- 
haps slightly  enlarged,  but  the  enlargement  of  the  spleen  and  the 
slight  distension  of  the  abdomen  made  it  difficult  to  appreciate 
this.  The  heart  showed  the  usual  systolic  murmurs  of  anjemia, 
and  was  slightly  dilated.  The  pulse  ran  from  100  to  120,  and  varied 
very  much  in  force  and  character  according  to  the  temperature. 
The  lungs  showed  no  abnormality  except  a  little  pleurisy  when  he 
first  was  admitted.  The  urine  was  normal.  There  was  no  enlarge- 
ment of  the  lymphatic  glands,  or  of  any  of  the  ductless  glands,  but 
the  spleen  was  very  greatly  enlarged,  reaching  an  inch  to  the  right 
of  the  umbihcus  and  from  2  to  3  ihches  below  it,  occupying  thus 
the  whole  of  the  left  side  of  the  abdomen.  On  admission  there 
was  considerable  tenderness  from  perisplenitis,  which  with  a  little 
counterirritation  soon  disappeared. 

He  steadily  became  weaker,  though  the  anaemia  did  not  greatly 
advance.  The  temperature  was  extremely  irregular,  rigors  were 
frequent,  and  the  range  fluctuated  between  normal  and  105°.  But 
from  the  27th  October  to  the  9th  November  the  fever  was  dis- 
tinctly more  of  the  continuous  type.  He  became  mentally  confused, 
found  it  very  weakening  to  talk,  and  slept  badly.  Soon  after  ad- 
mission atoy.xl  was  tried.  A  10  per  cent,  solution  was  used,  and  of 
this  10  minims  were  injected  daily  at  first ;  this  was  increased  on  the 
fourth  day  to  15  minims,  and  on  the  eighth  to  20  minims  ;   and  this 


192  A    CASE    OF    KAI.A-AZAR 

was  continued  until  he  died.     Absolutely  no  improvement  resulted. 
The  tongue  became  fissured,  raw,  and  very  painful,  but  he  continued 
to  take  food  well  and  to  enjoy  it.     The  bowels  acted  regularly  until 
the  9th  of  November,  when  the  temperature  suddenly  dropped 
to  99 ;  the  pulse  became  much  feebler,  and  diarrhoea  set  in,  the 
passage  of  faeces  and  urine  being  unconscious.      The  temperature 
thereafter  rose,  the  diarrhcea  continued,  and  he   became  mildly 
delirious,  with  hallucinations  of  vision.     He  died  on  the  13th  of 
November,  without  further  change.     There  had  been  no  alteration 
in  the  physical  e.xamination  of  the  organs  for  some  time.     The  blood 
was  examined  very  frequently  ;  the  red  count  varied  comparatively 
little,  running  always  about  2,000,000  ;    the  h.b.  sank  from  40  per 
cent,  on  admission,  with  a  red  count  of  2,200,000,  to  30  j^ier  cent, 
on  the  5th  November,  with  a  red  count  of  2,000,000.     The  colour 
index  was  thus  fairly  high,  though  not  actually  up  to  i,  and  the 
appearances  in   the  films  bore  this  out.     There  was,  of  course, 
marked  poikilocytosis,  and  some  ixjlychromasia,  and   throughout 
a  certain  amount  of  granular  degeneration   in   the  reds,   but  no 
nucleated  reds  were  ever  seen.     In  the  early  part  of  the  time  he  was 
under  observation  there  was  a  fair  number  of  large  retl  cells.     To- 
wards the  end  the  blood  had  more  the  character  of  a  secondary 
anaemia,  the  red  cells  becoming  smaller.     The  blood  was  examined 
in  films  several  times  after  the  last  count  was  made,  as  he  was  too 
weak  and  irritable  to  endure  the  whole  process.    The  leucocytes  were 
1756  on  admission,  and  drop|xxl  steadily  to  775.     The  iirojwrtions 
remained  nearly  normal,  a  typical  instance  Ix-ing.  ix)lymor|ilis  W). 
lymphocytes  32.  eosinophils  2.      Neither   I    (G.   L.  G.).   nor  my 
resident  physician.  Dr  Dykes,  though  we  examined  his  blood  at 
all  periods,  and  both  at  the  height  and  depth  of  temivrature,  ever 
succeeded  in  finding  any  organisms  in  the  blood,  nor  were  they  found 
by  Major  Marshall,  who  also  examined  the  blood  with  that  in  view. 
The  ]x>st-mortem  examination  was  made  in   the  afternoon  of 
the  day  when  he  died,  with  the  following  result.     The  s|>leen  was 
greatly  enlarged,  and  weighed  7J  lbs.     There  was  some  thickening 
of  the  jxritoneal  surface,  with  some  adhesions  to  the  diajihragm 
and  to  the  alxlominal  wall.     On  section,  nothing  very  definite  was 
made  out.     The  spleen  was  red.  firm,  but  rather  friable.     There 
were  a  few  infarcts  here  and  there.     The  liver  was  also  enlarged. 
If  was  pale  and  rather  fatty.     The  heart  was  also  fatty,  with  some 
dilatation,  and  there  was  a  large  amoimt  of  fluid  in  the  i>ericardium, 
and  some  also  in  the  ]>critoneum.     In  the  stomach  and  small  in- 


Fig.  I. — Temperature  chart  of  three  separate  weeks.     Showing  extremely  irregular  character 
of  the  fever,  two  and  sometimes  three  rises  of  temperature  in  one  day. 


Plate  VI. — To  Illustrate  Article  by  Major  Marshall 
AND  Dr  Gulland. 
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testine  there  was  nothing  to  note.  About  the  middle  of  the  trans- 
verse colon  an  ulcer  of  about  an  inch  and  a  half  in  diameter  was 
found,  with  a  somewhat  thickened  base,  and  a  few  smaller  ulcers 
were  found  in  other  parts  of  the  colon.  The  mesenteric  glands 
were  enlarged.  The  pre-vertebral  hsemolymph  glands  were  large 
and  evident.  The  lungs,  pancreas,  kidneys,  supra-renals,  etc., 
showed  nothing  specially  interesting.  The  rib-marrow  was  rather 
pale  and  fluid.  Very  careful  research  was  of  course  made  in  the  spleen, 
marrow,  liver,  the  ulcer  in  the  intestine,  and  elsewhere,  for  Leishman- 
Donovan  bodies.  They  were  only  found,  and  then  only  in  small 
numbers,  in  films  made  from  the  spleen,  but  were  perfectly  typical, 
as  the  accompanying  illustration  (Fig.  2)  will  show.  Apparently 
they  were  distributed  very  irregularly  through  the  spleen,  as  sections 
from  various  parts  failed  to  show  them.  Dr  Ritchie,  of  the  Royal 
College  of  Physicians  Laboratory,  kindly  made  cultures  for  us 
from  the  spleen  and  liver.  These  were  kept  at  a  temperature  of 
22°  Cent,  in  citrate-of-soda  solution,  but  no  growth  resulted.  This 
may  have  been  due  either  to  the  fact  that  the  portions  of  spleen 
used  did  not  contain  the  bodies,  or  that  there  was  a  contamination 
by  bacillus  coli,  which  grew  very  rapidly,  and  possibly  destroyed 
the  bodies.  In  this  case,  therefore,  splenic  punctures  as  a  means 
of  diagnosis  very  probably  would  have  given  a  negative  result. 
The  patient  would  not  consent  to  it,  as  he  knew  the  risk  associated 
with  it,  and  it  was  probably  fortunate  that  it  was  not  performed. 

It  will  be  seen  from  the  comparison  of  the  symptoms  and  the 
physical  signs  that  this  was  a  very  typical  case  of  Kala-azar  from 
the  clinical  side,  the  essential  point  of  difference  from  the  Indian 
cases  being  its  much  shorter  duration.  The  temperature  was  very 
characteristic,  the  double  and  sometimes  treble  daily  intermittence 
in  the  early  stages  being  very  usual,  as  well  as  the  frequent  rigors, 
and  the  high  continuous  temperature  with  little  distress  of  the  later 
stages  was  also  characteristic.  The  progressive  anaemia,  asthenia, 
and  emaciation,  the  marked  leucopenia,  the  constant  absence  of 
malarial  parasites,  the  want  of  reaction  to  typhoid  and  Malta  fever, 
were  all  as  is  usually  found  (Fig.  i).  The  occasional  improvement 
followed  by  relapse,  the  great  enlargement  of  spleen,  the  increase  in 
size  of  the  liver,  the  ultimate  ulceration  of  the  bowel,  with  serous 
effusion  late  in  the  disease,  and  the  terminal  diarrhcea,  were  all  quite 
typical.  The  main  point,  of  course,  in  which  this  case  differs  from  the 
ordinary  Indian  cases  was  in  the  great  difficulty  with  which  Leishman- 
Donovan  bodies  were  found  in  the  spleen  and  other  organs.     This 
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feature  of  the  case,  the  extremely  small  number  and  irregular  dis- 
tribution of  the  bodies  in  the  spleen,  appears  to  be  characteristic 
of  the  disease  as  encountered  in  the  Soudan  ;  we  have  received  a 
letter  from  a  medical  officer  in  Egypt  who  states.  "  Your  case  corre- 
sponds closely  with  some  that  have  passed  through  my  hands  ;  I 
have  found  in  three  successive  splenic  punctures  at  intervals  of 
about  ten  days,  in  the  same  patient,  that  the  first  puncture  showed 
quite  a  fair  sprinkling  of  parasites  in  three  films,  hardly  any  in  the 
rest.  The  second  puncture  was  absolutely  negative,  and  the  third 
only  revealed  two  parasites  in  one  film.  Another  case,  films  from 
which  were  sent  to  me  from  Khartoum,  1  rejwrted  to  l>e  negative 
after  examining  many  films,  but  next  day  found  a  large  '  mono- 
nuclear '  containing  three  typical  parasites  and  liad  to  revise  my 
opinion." 

We  were  inclined  at  the  time  of  death  to  attribute  this  absence 
to  the  very  vigorous  treatment  with  atoyxl  which  was  carried  out, 
but  probably  that  had  nothing  to  do  with  it,  and  we  forbear  to 
theorise  without  greater  knowledge  on  the  reason  for  this  difference 
between  the  two  forms.  The  api^earances  in  the  other  organs, 
both  naked  eye  and  microscopically,  are  in  accordance  with  what 
might  be  expected  in  any  severe  anxmia,  and  do  not  seem  to  be 
specially  typical  of  Kala-azar.  The  case  afforded  exceptionally 
good  opportunities  for  observation,  as  the  patient  was  in  hos|>ital 
practically  from  beginning  to  end,  and  a  two-hourly  chart  w.is  kept 
throughout. 
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Meeting  VII.— May  6,  1908 

l)l<  Jamks  Killing  President,  in  the  CAair 

I.  Election  of  Honorary  Members 
Dougl.Ls  .\rgyll  Roliert.son.  M.D..  LL.D.,  F.K. C.S.Ed.,  and  J. 
Hughlings    Jackson,    M.D..    LL.D.,  F.R.S..  F.R.C.P.Lond..  were 
elected  Honorary  MemlHTs  of  the  Society. 
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II.  Election  of  Corresponding  Members 

Ivan  P.  Pavloff,  St  Petersburg;  Sir  Henry  R.  Swanzy,  M.A., 
M.B.,  F.R.C.S.I.,  Dublin;  and  Francis  J.  Shepherd,  F.R.C.S.  Ed., 
ilontreal,  were  elected  Corresponding  Members  of  the  Society. 

III.  Exhibition  of  Instruments 

Dr  T.  D.  Luke  exhibited  {a)  a  small  piece  of  apparatus  known  as 
the  "  antivolat,"  for  the  gradual  pouring  of  any  e.xtremely  volatile 
liquid,  which  he  had  found  valuable  in  the  dosage  of  ethyl  chloride. 
By  means  of  it  he  showed  that  ethyl  chloride  could  be  slowly  dropped 
and  the  usually  explosive  method  of  delivery  entirely  avoided. 
Messrs  Reynolds  and  Branson  of  Leeds  were  the  original  makers. 

(6)  A  new  form  of  mask  for  the  open  drop  method  of  etherisation 
now  becoming  so  popular.  This  was  one  devised  by  Dr  Ferguson  of 
New  Orange,  near  Boston,  U.S.A.,  and  possessed  several  advantages 
over  Schimmelbusch's  pattern.  It  consisted  of  a  wire  framework 
on  which  was  clamped  gauze  in  a  thickness  of  8-10  layers,  and  the 
whole  mask  then  enclosed  in  a  jacket  of  Canton  flannel,  in  which  a 
small  aperture  was  left  for  pouring  the  ether  on  to  the  gauze.  Dr 
Luke  had  found  the  mask  very  economical  in  ether,  and  efficient 
m  the  rapid  induction  of  anaesthesia. 

It  was  now  made  by  Messrs  Gardner,  Edinburgh. 

IV.  Original  Communications 
I.  A  SIMPLE  METHOD  OF  PREPARING  CATGUT 
By  Professor  JOHN  Chiene,  C.B.,  .M.D.,  LL.D.,  F.R.C.S. Ed. 

When  recently  in  Manchester,  I  saw  in  the  operating  theatre  of  Dr 
Archibald  Donald  a  preparation  of  catgut  which  he  had  used  for 
several  years  and  found  trustworthy,  and  which  was  prepared  by  his 
head  nurse.  I  immediately  asked  the  method,  more  especially  as  he 
claimed  no  originality,  but  could  not  tell  me  where  he  had  learned 
the  method.     Its  simplicity  appealed  to  me. 

Some  years  ago  I  had  several  cases  which  did  not  follow  an 
aseptic  course.  I  traced  it  to  the  catgut,  not  because  it  was  badly 
prepared,  but  because  the  spool  was  taken  out  of  the  jar  and  put  in 
again  :  it  became  contaminated  in  one  of  its  many  journeys  before 
it  was  finished.  It  was  therefore  necessary  to  have  the  spools  of 
small  size,  and  the  rule  in  my  wards  has  since  been,  "  Catgut  once 
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taken  out  of  the  jar  in  which  it  is  kept  is  never  put  back  ;  any  left 
over  is  thrown  away."  E^ch  spool  has  rolled  on  it  a  metre  of  catgut, 
and  there  is  very  little  loss. 

At  that  time  Mr  Alexander  of  the  Edinburgh  Royal  Infirmar>', 
who  has  often  been  to  me  a  most  helpful  friend,  kindly  prepared 
catgut  for  my  daily  use.  which  I  have  alwa>-s  since  that  time  found 
reliable,  but  I  also  find  that  I  have  not  lieen  able  to  get  my  students 
when  they  l^ecome  practitioners  to  use  the  method.  I  suppose 
it  is  too  complicated,  and  certainly  it  requires  a  Jellett's  steriliser. 
Dr  Donald's  simple  method,  therefore,  apj)ealed  to  me.  and  it  will 
be  best  to  give  it  in  his  own  words. 

■'  Preparation  of  Catgut. — ^Tliis  is  carried  out  by  the  house 
surgeon,  or  by  the  sister  of  my  wards. 

"  The  ordinary  commercial  catgut  is  thoroughly  scrubbed  on 
a  Iward  with  soap  and  water  and  a  brush.  Then  it  is  wound 
loosely  round  a  wooden  frame  and  soaked  in  ether  for  twenty- 
four  hours.  The  skein  is  then  re-wound  on  a  long  wooden  frame, 
rather  more  tightly,  but  not  so  tightly  as  to  prevent  fluid  from 
getting  access  to  every  part.  The  wooden  frame  with  the  skein  is 
then  put  into  a  tall  glass  jar  containing  a  solution  of  biniodide  of 
mercury  (one  part)  in  absolute  alcohol  (five  hundred  parts),  to  which 
glycerine  is  added  to  the  strength  of  five  jht  cent,  of  the  volume 
of  the  solution. 

"  It  facilitates  working  if  the  lower  end  of  the  skein  Ls  divided  and 
the  longitudinal  ligatures  thus  forme<l  are  kept  in  jxysition  by  one  or 
two  cross  ligatures.  One  can  then  get  hold  of  a  loop  of  catgut  at  the 
top  of  the  skein  by  means  of  forceps,'  and  pull  out  a  ligature  of  a 
definite  length  (according  to  the  length  of  the  wooilen  frame),  with- 
out removing  the  skein  from  the  alcohol.  I  do  not  use  the  catgut 
until  it  has  lieen  in  the  solution  for  a  month." 

It  was  thoroughly  tested  in  the  lalwratory.  in  the  Surgical 
Department  of  the  University,  by  Mr  Mark  Fraser,  my  house  surgeon 
at  the  time,  and  Mr  M'Murtrie,  house  surge<in  in  the  Surgical  Out- 
Patient  Department,  and  w;is  found  to  he  sterile.  I  have  tested  it 
on  the  living  subject,  and  in  my  opinion  it  is  thoroughly  reliable. 
It  is  well  worthy  of  further  trial. 

Catgut  by  this  method  is  now  prepan-d  by  Mr  Alexander,  the 
only  difference  being  that  in  the  Eilinburgh  Infinnary  the  catgut  is 
bought  from  the  makers  "  fat  free."     The  jireliminan,'  scnibbing 

'  I  l)*ve  Rot  a  s|)cci»l  |»Air  of  fiuccin  ma.lc  lijr  Mr  Garlncr,  which  cloc«  n.>t  injute 
the  calgut  on  pulling  it  oflf  ihc  wowlcn  frame. 
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with  soap  and  water  and  the  soaking  in  ether  is  not  required,  and 
all  that  the  practitioner  has  to  do  is  to  soak  this  "  fat  free  "  catgut 
in  the  biniodide  of  mercury  solution,  which,  I  believe,  was  first 
introduced  by  Lockwood  as  a  modification  of  the  methods  of  Esmarch 
and  \'on  Bergmann.  There  are  now  many  ways  of  preparing 
catgut  all  tending  to  simplicity.  Lord  Lister  has  recently  pub- 
lished the  method  of  preparing  chromic  gut.  It  has  its  advantages, 
and  for  those  who  wish  a  dry  catgut  it  is  undoubtedly  an  excellent 
method.  It  must  be  soaked  for  a  quarter  of  an  hour  in  i  to  20 
carbolic  acid  before  use. 

A  still  simpler  method  is  the  aqueous  iodine  method  of  Claudius, 
recently  brought  under  my  notice.  In  it  there  is  neither  scrubbing 
of  the  catgut  nor  soaking  of  it  in  ether.  A  watery  solution  is  made 
up,  containing  i  per  cent,  each  of  iodine  and  of  potassium  iodide. 
The  raw  catgut  is  loosely  wound  on  spools  and  placed  in  the  solution. 
After  eight  days  it  may  be  used  ;  indeed,  it  has  been  found  that 
catgut,  however  infected,  is  invariably  sterile  within  forty-eight 
hours.  We  are  generally  told  that  the  catgut  rots  if  left  in  this 
solution  for  more  than  a  few  weeks,  and  must  therefore  be  trans- 
ferred to  an  alcoholic  solution  of  some  sort.  My  informant  believes 
that  this  is  not  true  if  the  bottles  are  firmly  closed  with  glass  stoppers, 
so  that  the  iodine  cannot  escape  ;  he  has  used  catgut  which  has  lain 
for  ten  months  in  the  aqueous  iodine  solution,  without  finding  any 
reason  for  dissatisfaction.  It  may  be  slightly  swollen,  but  is  quite 
strong  ;  still,  there  is  no  doubt  that  it  is  firmer,  and  threads  more 
easily,  if  used  within  a  few  weeks  of  preparation.  Raw  catgut  is 
preferable  to  the  "  fat  free  "  variety  for  this  iodine  method.  The 
latter  is  apt  to  be  unequal  in  strength,  strong  at  some  parts,  weaker 
at  others,  if  anything  is  done  to  the  gut  in  order  to  render  the 
surface  smooth.  Macfarlan  &  Co.  supply  the  Infirmary  with  gut 
which  is  only  rendered  "  fat  free." 


2.  COLOUR  PHOTOGRAPHY  IN  THE  TEACHING  OF  SUR- 
GERY AT  LIVERPOOL 

By  Professor  John  Chiene,  C.B.,  M.D.,  LL.D.,  F.R.C.S.Ed. 

Mr  Geo.  G.  Hamilton,  F.R.C.S.,  Ed.  and  Eng.,  gave  the  students 
of  the  Edinburgh  School  a  most  interesting  demonstration  on  Colour 
Photography  by  the  Lumiere  process  in  the  Anatomical  Class  Room 
in  the  University,  in  the  end  of  March,  under  the  auspices  of  Pro- 
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fessors  W'yllie  and  Cunningham.  Alexander  Marshall,  assistant  in 
the  Surgical  Laborator\-.  has  under  my  directions  made  a  number 
of  coloured  photographs.  Mr  Hamilton  used  the  lantern.  I  have 
never  believed  in  a  lantern  in  teaching.  Ix'cause  there  is  only  one  man 
in  the  class  who  has  seen  the  preparation  the  proj>cr  length  of  time  ; 
the  other  members  of  the  class  are  divided  into  two  groujis,  those 
who  have  seen  the  slide  too  long — the  quick  ones,  and  tiiose  who 
have  not  seen  the  slide  long  enough — the  slow  ones,  in  the  class. 
Education  must  pass  through  the  hands.  The  student  must  hold 
the  preparation  in  his  hand.  This  was  the  problem,  and  I  show 
you  to-night  the  solution,  a  small  hand-mirror  in  a  box.  I  have 
received  much  help  from  Mr  M'Kechnic,  optician,  31  Castle  Street, 
Edinburgh.  The  little  lx)x  is  made  by  Mr  Alexander  Macpherson, 
10  Forrest  Road.  I  show  also  the  same  methoil  applied  to  a  stereo- 
scopic coloured  photograph.  Let  us  Iwar  in  mind  when  we  kxik 
through  a  stereosco^)e  that  John  Gooilsir  was  the  first  teacher  to 
apply  the  stereoscoiK?  to  the  teaching  art  of  medicine.  This  Ik>x 
will  be  shown  at  the  Museum  of  the  British  Medical  Association  at 
the  Sheffield  meeting  in  July. 

My  great  difficulty  m  teaching  is  to  encourage  students  to  use 
their  eyes  and  their  hands.  Their  ears  arc  ever  ojien  to  hear  ;  would 
that  they  would  see  and  handle  !  They  wouUl  lie  l>etter  able  by  so 
doing  to  be  reliable  practitioners.  The  main  work  of  teachers  of 
surgery,  which  is  in  reality  still  a  handicraft,  with  brain  cells  as  the 
motor,  is  to  train  students  to  see  intelligently  and  to  handle.  Every 
student  and  most  jiractitioners  would  do  well  to  read  and  jxjnder 
over  the  truth  as  it  is  laid  down  in  Dr  John  Hrowns  pajier  on  Lotke 
and  Sydenham. 

Sydenham  said  in  leading  his  ]ni])ils  into  the  wards  of  St  Bartholo- 
mew's, "  In  entering  this  place,  even  this  vast  hospital,  where  there  is 
many  a  significant,  many  a  wonderful  thing,  you  shall  take  me  along 
with  you  and  I  will  be  your  guide.  But  it  is  by  your  own  eyes,  and 
your  own  ears,  and  your  own  minds  [1/  SydctiJittin  had  been  a  surgeon 
lu-  xi'ould  al$o  have  said.  "  And  your  own  hands  "1.  and  (I  may  add)  by 
your  own  hearts  that  you  must  otiserve  and  learn  and  profit.  F 
can  only  [xtint  to  the  objects  and  say  little  else  than  '  Sec  here  ami 
see  there.'  "  A  student  who  holds  in  his  hand  a  preiiaration  or  a 
photograph  is  half-way  to  understanding  its  true  signihcanre. 
Much  has  Ixjen  done  by  the  prc|)aration  of  specimens  so  that  they 
can  lie  handled,  and  much  will  be  done  by  handing  to  students 
coloured  photographs  insteatl  of  nmning  them  tluoiigh  on  a  lantern 
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screen.  I  have  a  friend  who  teaches  from  the  corner  of  a  square 
class-room.  I  asked,  "  Where  do  you  hang  your  diagrams,"  He 
pointed  to  the  lantern  in  front  of  him.  Diagrams  soak  into  a 
student ;  lantern  slides  glide  past  his  mind  like  the  fairies  in  "  A  Mid- 
summer Night's  Dream."  "  All  that  I  have  to  say  is  to  tell  you  that 
the  lantern  is  the  moon,  I  the  man  in  the  moon,  this  thorn  bush  my 
thorn  bush,  and  this  dog  my  dog  "  (Act  V.  Scene  i).  Lanterns  will 
have  their  day.  They  are  communistic  ;  and,  as  Le  Bon  says  that  the 
mind  of  a  crowd  lowers  itself  to  the  lower  intelligences  in  the  crowd 
— ^hence  the  follies  and  the  cruelties  which  we  owe  to  crowds — so 
a  few  good  diagrams,  and  the  handling  of  a  stereoscopic  coloured 
photograph  a  la  Lumiere,  are  intensely  individualistic,  and  neces- 
sarily have  an  elevating  influence  on  the  minds  of  the  average 
student — we  must,  if  it  be  possible,  lift  him  up,  and  draw  out  the 
Self  in  him. 


3.  SOME  CONSIDERATIONS  REGARDING  PNEUMONIA  IN 
CHILDREN  DRAWN  FROM  AN  ANALYSIS  OF  FIVE 
HUNDRED  CASES 

By  G.  H.  Melvillk  Dunlop,  M.U.,  F.R.C.I'.Ed. 

That  pneumonia  in  children  is  a  very  interesting,  a  very  common, 
and  a  very  fatal  disease  will,  I  venture  to  think,  be  generally  admitted. 
During  the  period  I  have  had  charge  of  a  ward  in  the  Sick 
Children's  Hospital,  Edinburgh,  3300  cases  of  all  varieties  of 
disease  have  been  treated  in  it,  and  of  these  over  500,  or  nearly 
one-sixth,  have  been  cases  of  pneumonia,  clearly  proving,  if  proof 
were  needed,  how  largely  it  bulks  amongst  the  serious  diseases  of 
the  children  of  the  poor,  necessitating  treatment  in  hospital. 

Much  has  been  written  on  the  subject,  and  it  has  been  so  thor- 
oughly discussed  in  all  its  phases,  and  the  field  so  carefully  gleaned, 
that  I  fear  my  contribution  will  not  add  very  materially  to  what  is 
already  common  knowledge  regarding  the  disease.  Still,  I  consider 
that  when  one  has  had  a  large  experience,  it  is  desirable  that  that 
experience  should  be  critically  digested  and  summarised,  and  it  is 
more  with  the  object  of  ascertaining  what  I  myself  have  learned, 
than  with  the  view  of  contributing  any  new  facts  of  material  im- 
portance, that  I  have  written  this  paper,  and  ventured  to  bring  it 
before  the  Society  to-night. 
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I  was  confronted  at  the  threshold  of  my  inquin.'  with  the  con- 
sideration of  the  method  to  be  adopted  in  the  grouping  and  classi- 
fication of  my  cases — a  question  bristling  with  many  difficulties  and 
pitfalls,  whether  approached  from  a  bacteriological,  a  clinical,  or  a 
pathological  standpoint. 

Broadly  sjieaking,  pneumonia  in  children  may  Ix?  divided  into 
cases  of  broncho-pneumonia,  and  those  of  the  lobar  variety,  but 
owing  to  the  many  anatomical  and  physiological  differences  in 
the  respiratory  system  of  the  child,  compared  with  the  adult,  the 
discrimination  lietween  the  two  conditions  is  frequently  puzzling 
and  sometimes  im|X)ssible,  and  the  difficulties  assume  wider  pro- 
portions as  one's  knowledge  of  the  subject  increases. 

Doubtless  in  the  majority  of  cases  the  process  is  absolutely 
typical  of  one  or  other  variety,  but  there  are  cases  occupying  a 
position  on  the  borderland  which  are  very  ilifficult  to  place,  and 
others  again  of  a  mi.xed  variety  which  seem  to  defy  classification, 
whether  we  investigate  them  clinically  or  pathologically.  Clinically, 
we  recognise  a  case  as  l>elonging  to  the  lobar  tyit"  of  jmeumonia 
by  its  abrupt  onset,  its  lobar  distribution,  its  continuous  high 
temperature,  and  its  termination  by  crisis,  which  is  followed  by  a 
speedy  resolution  ;  while  we  characterise  another  as  broncho-jmeu- 
monia  by  its  slower  onset,  frequently  following  bronchitis,  by  the 
marked  remissions  of  temjierature.  terminating  by  lysis,  and  which 
after  a  prolonged  course  is  followed  by  a  protracte<i  convalescence. 
Were  all  our  cases  marked  by  these  broad  and  characteristic  s\nnp- 
toms  there  would  l)e  no  difficulty  in  discriminating  Ix'tween  them  ; 
but  pneumonia  in  children  assumes  so  many  varieties,  ami  has  the 
habit  of  developing  so  many  unexjx'cted  eccentricities,  that  we  are 
often  sorely  puzzled  in  which  group  to  place  individual  atypical  cases. 

Thus  in  a  considerable  |)ro{>ortion  of  cases  of  broncho-pneumonia 
the  symptoms  commence  abruptly  with  a  sudden  rise  of  tem|HM"ature, 
which  assumes  a  less  remittent  variety  than  the  usual  tyi>e,  and  runs 
a  less  prolonged  course.  Such  cases  are  styletl  primary  broncho- 
pneumonias, and  can  generally  lie  recogniseil  by  terminating  by 
lysis  (though  by  no  means  alwa>-s  so),  and  by  Ix'ing  accomiwnied  by 
general  bronchitis. 

Sometimes  again  we  meet  with  cases  of  lobar  pneuomnia  which 
are  characterised  by  a  waniiering  disjx>sition,  creeping  slowly  from 
one  part  to  another  of  the  lung,  the  crisis  in  conse<juenc<-  lieing 
indefinitely  delayed  and  the  tem|>eraturc  not  infrequently  falling  by 
lysis.      Indeed  a  certain  remittance  of  temiierature  and  termination 


BV    DR    G.    H.    MELVILLE    DUNLOP  20I 

by  lysis  is  not  an  unusual  occurrence  in  young  children.  It  is  also 
far  from  uncommon  to  find  lobar  pneumonia  accompanied  by 
bronchial  catarrh  in  the  same  or  opposite  lung. 

In  hospital  practice  again,  when  a  case  is  first  brought  under 
notice  late  in  the  disease,  when  a  large  patch  of  pneumonia  has 
developed,  and  when  the  early  history,  as  is  often  the  case,  is  in- 
definite, it  is  sometimes  difficult  to  determine  in  which  category  to 
place  it. 

Turning  from  the  clinical  to  the  pathological  aspects,  we  do  not 
find  the  elucidation  of  the  question  any  simpler.  An  ordinary 
lobar  pneumonia  is  easily  differentiated  by  its  lobar  distribution 
and  more  massive  consolidation,  consisting  of  an  exudation  of  cells, 
chiefly  leucocytes,  in  a  fibrinous  matrix,  and  a  broncho-pneumonia 
by  its  more  widely  disseminated  patches  of  consolidation,  the 
bronchi  and  alveoli  being  chiefly  affected,  and  the  cavities  blocked 
by  an  exudation  consisting  mainly  of  epithelial  cells.  Having 
made  this  simple  statement  of  fact,  we  by  no  means  dispose  of  the 
many  discrepancies  which  the  post-mortem  table  brings  under  our 
notice.  For  instance,  how  frequently  do  we  find  cases  of  broncho- 
pneumonia with  a  lobar  distribution,  brought  about  partly  by  the 
confluence  of  adjoining  patches,  partly  by  collapse  of  the  lung,  and 
partly  by  thickening  of  the  connective  tissue  surrounding  the  bronchi 
and  alveoli  ?  It  is  moreover  by  no  means  uncommon  to  meet  with  a 
double  lobar  pneumonia,  and  with  a  broncho-pneumonia  confined  to 
a  single  lung.  In  my  own  experience  I  have  occasionally  seen  on 
the  post-mortem  table,  cases  displaying  a  lobar  pneumonia  in  one 
lung  and  a  broncho-pneumonia  on  the  opposite  side,  and  on  at  least 
two  occasions  I  have  seen  the  super-addition  of  grey  patches  of 
broncho-pneumonia,  appearing  like  a  mosaic  on  a  previously 
hepatised  lung. 

The  difficulty  of  discriminating  between  the  two  varieties  even 
extends  to  the  microscopic  examination,  for  we  have  it  on  the 
highest  authority  that,  in  a  case  of  broncho-pneumonia,  we  may 
have,  in  addition  to  the  proliferation  of  the  epithelial  cells,  an 
exudation  of  fibrin  similar  to  what  occurs  in  lobar  pneumonia. 
The  general  impression  seems  to  prevail  that  in  the  age  of  the  child 
we  have  a  valuable  aid  to  the  classification  of  the  disease,  broncho- 
pneumonia being  regarded  as  the  pneumonia  of  infancy,  and  lobar 
pneumonia  as  that  of  older  children  ;  and  though  this  is  true  in  a 
general  sense,  it  is  far  from  being  a  correct  interpretation  of  facts. 
The  explanation  of  the  special  habihty  of  young  infants  to  catarrhal 
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pneumonia  is  probably  to  be  (ound  in  the  fact  that  the  smaller 
bronchioles  and  alveoli,  which  are  the  most  delicate  parts  of  the 
lungs,  are  lined  by  numerous  immature  proliferating  epitlielial  cells, 
and  offer  little  resistance  to  infective  bacteria.  While  readily 
admitting  the  frequency  of  broncho-pneumonia  in  young  infants, 
and  its  uncommon  occurrence  in  children  over  four  years,  except  as  a 
sequela  of  some  infectious  disease,  I  wish  to  emphasise  the  extreme 
frequency  of  lobar  pneumonia  in  young  infants.  In  the  Edinburgh 
Sick  Children's  Hospital,  where  over  a  third  of  the  cases  admitted 
are  under  two  years  of  age,  I  have  treated  a  large  number  of  infants, 
whose  ages  varied  from  a  few  weeks  to  two  years,  suffering  from 
lobar  pneumonia,  and  frequently  had  the  diagnosis  confirmed  by 
post-mortem  examination.  In  view  of  these  many  difficulties,  I  was 
tempted  to  adopt  a  convenient  method  of  classification  which  would 
escape  the  necessity  of  specifying  the  tyjx;  of  pneumonia  present,  by 
simply  dividing  the  cases  into  the  two  classes  of  i>rimary  and  second- 
ary pneumonias.  I  felt,  however,  that  this  methotl,  however  con- 
venient, might  imply  that  I  accepted  the  view  that  primary  broncho- 
pneumonia and  lobar  pneumonia  were  practically  one,  ami  the  same 
disease,  differing  only  in  their  form  on  account  of  the  anatomical 
and  physiologic:U  jieculiarities  of  the  child's  pulmonary  system. 
As  I  wish  to  disassociate  myself  entirely  from  this  view,  and  as  there 
are  other  disadvantages  connected  with  this  grouping,  I  have 
classified  my  cases  under  the  usual  headings  of  lobar  pneumonitis  and 
broncho-pneumonias,  dividing  the  latter  again  into  the  two  clas.ses 
of  jirimary  and  seconiiary.  Each  case  has  l>een  carefully  and 
critically  examined  l)efore  Inking  classified,  and  I  have  endeavoured, 
as  far  as  jwssible,  to  eliminate  every  source  of  error.  The  tendency 
on  the  whole  has  been  to  place  doubtful  cases  among  the  broncho- 
pneumonias. On  analysing  my  cases  according  to  this  basis,  I  find 
that  147  cases  belong  to  the  lobar  variety  ;  85  of  these  cases  occurred 
m  boys  and  ()2  in  gn  Is,  which  is.  I  think,  alwut  the  usual  pro^wrtion. 
vi/.  J  boys  to  every  2  girls.  An  immense  majority  of  cases 
occurred  during  the  winter  and  spring  months,  the  cases  durmg 
these  seasons  numlwring  101.  compared  with  4O  during  the  siimnuM 
and  autumn,  as  shown  in  the  accompanying  table. 

Winter.  74. 
Spring.  27. 
Summer,  27. 
Autumn,  19. 
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A  comparison  of  the  different  ages  at  which  lobar  pneumonia 
occurred  gives  strong  support  to  the  statement  I  have  already  made, 
that  it  is  a  disease  of  very  frequent  occurrence  in  young  infants. 
Forty-five  of  my  cases  occurred  in  children  under  2  years  old,  12 
of  these  being  in  infants  under  i  year,  the  youngest  case  treated 
being  only  3  weeks  old.  The  annexed  table  gives  the  numbers 
treated  at  different  ages. 

45  cases  under  2  years  (12  being  less  than  a  year). 
42  cases  between  2  and  5  years. 
6g  cases  between  5  and  12  years. 

An  e.xaniination  of  the  portion  of  lung  affected  shows  the  very 
decided  preference  of  the  disease  to  affect  the  bases  of  the  lungs,  the 
pneumonia  being  confined  to  the  bases  in  88  out  of  147  cases  ;  and  in 
nearly  one-half  the  left  base  was  affected.  This  is  quite  in  con- 
formity with  the  experience  of  others,  though  I  can  offer  no  reason- 
able explanation  why  it  should  be  so.  Next  in  order  of  frequency 
comes  the  right  base,  closely  followed  by  the  right  apex,  and 
after  a  long  interval  by  the  left  apex.  Both  lungs  were  involved  8 
times,  but  I  make  this  statement  with  reservation  in  the  absence 
of  a  post-mortem  examination,  as,  owing  to  the  readiness  with  which 
sounds  are  conducted  in  children  from  one  side  to  the  other,  and 
owing  to  the  difference  of  the  percussion  note  according  to  the  ex- 
pansion of  the  lung,  I  believe  that  double  pneumonia  is  oftener 
diagnosed  than  is  perhaps  always  justifiable.  The  annexed  table 
gives  the  portions  of  the  lungs  affected. 

Left  base        ....         63  cases. 

Right  base 

Right  apex 

Left  apex 

Both  lungs     ....  8     ,, 

Whole  of  one  lung  .  .         10     ,, 

Site  not  ascertained         .  .  7     ,, 

I  have  divided  the  cases  into  those  manifesting  no  physical  signs, 
those  with  a  late  development  of  physical  signs,  and  those  in  which 
they  were  well  marked.  I  think  it  may  be  accepted  as  a  fact  that 
a  small  proportion  of  cases  of  pneumonia  do  occur  which  do  not  give 
evidence  of  its  presence  by  physical  signs  ;  I  believe  that  this  pro- 
portion would  be  less  than  it  is  frequently  stated  to  be,  if  our  methods 
were  more  accurate  and  our  examinations  were  more  thorough  and 
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frequent.  Probably  it  is  more  often  an  expression  of  carelessness 
on  the  part  of  the  physician  than  of  non-existing  physical  signs  in 
the  lungs  of  the  patient.  I  have  occasionally,  when  on  the  jwint  of 
concluding  that  no  phN-sical  signs  were  present,  found  a  patch  of 
well-marked  pneumonia  in  a  siwt  which,  I  think,  one  often  fails  to 
examine,  viz.,  high  up  in  the  axilla.  Still  I  think,  admitting  all 
these  qualifications,  there  remains  a  small  residue  of  cases  in 
which  no  physical  signs  can  lie  detected.  Seven  of  my  cases  have 
been  classified  under  this  heading.  I  believe  that  the  explanation 
of  the  absence  of  physical  signs  is  to  be  found,  either  in  the  fact 
that  the  pneumonia  was  of  the  aiwrtive  tyjK?  which  never  went  on 
to  consolidation,  or  that  it  was  of  small  dimension,  or  situatetl  so 
deep  in  the  substance  of  the  lung  that  the  sounds  were  altogether 
deadened.  My  impression  is  that  the  greater  numlH?r  of  these 
cases  are  situated  either  at  the  a|>ex  or  at  the  roots  of  the 
lungs.  A  late  development  of  physical  signs  is  of  frequent  occur- 
rence. It  is  often  not  until  the  third,  fourth,  or  fifth  day  that  they 
become  apparent.  Seldom  do  we  find  them  delayed  till  a  later  date, 
though  I  have  seen  them  manifesting  themselves  for  the  first  time 
as  late  as  the  seventh  or  eighth  day.  1  rememlxjr  one  such  cast- 
giving  me  considerable  anxiety.  From  the  general  apjiearance 
and  symptoms  of  the  patient,  I  was  practically  certain  it  was  a  ca.se 
of  pneumonia,  but  waited  patiently  for  the  develoimient  of  the 
physical  signs  to  confirm  the  diagnosis.  I  had,  however,  to  wait  till 
the  ninth  day,  the  day  after  the  crisis,  for  that  confirmation,  when 
my  anxieties  with  regard  to  the  case  had  already  liecn  put  to  resi 
by  the  fall  of  the  tem|HMature  and  the  improvement  m  the  gener.il 
symptoms  of  the  jiatient.  Cases  like  the  foregoing,  are  very  em- 
barrassing when  one  is  being  pressed  for  an  opinion,  and  can  only 
give  a  provisional  diagnosis. 

1  shall  not  detain  you  by  giving  a  detailed  account  of  the  ]>h\-sical 
signs  in  well-marked  cases. 

My  exjxjrience  leads  me  alwa\'s  to  lie  very  apprehensi\'e  when  1 
hear  distant,  faint,  or  absent  breathing,  or  breathing  of  an  indetei 
minate,  jerky  character,  accomjianieil  frequently  by  an  almost 
typanitic  ]>ercussion  note.  These  jiln-sical  signs  are  very  typical  <>( 
an  early  pneumonia,  es]>ecially  when  accom]\anied  by  loud,  harsh, 
exaggerated,  puerile  breathing  on  the  op|xisite  side.  To  those 
unfamiliar  with  the  examination  of  the  chest  in  children  it  often 
apiK'ars  as  if  the  latter  was  the  affected  side.  The  only  other  two 
remarks  I  desire  to  make  with  regard  to  the  phj-sical  signs  arc  that 
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the  crepitant  rale,  so  distinctive  of  the  early  stage  of  pneumonia  in 
the  adult,  is  more  frequently  absent  than  present  in  the  child,  and 
that  the  physical  signs  disappear  with  extreme  rapidity.  I  have 
frequently  been  astonished  to  find  scarcely  any  trace  of  pneumonia 
left,  two  or  three  days  after  the  crisis,  and  in  the  majority  of  cases  in 
the  course  of  a  week  they  have  almost  entirely  disappeared,  with  the 
exception  of  a  slight  impairment  of  the  percussion  note. 

The  chief  symptoms  observed  heralding  the  onset  of  pneumonia 
were  vomiting,  headache,  convulsions,  pain,  shivering,  and  diarrhoea. 

\'omiting  was  by  far  the  most  frequent  symptom,  and  occurred 
in  nearly  two-thirds  of  the  cases.  Indeed,  in  my  experience 
there  is  no  other  disease  of  childhood,  with  the  exception  perhaps 
of  scarlet  fever,  which  commences  so  frequently  with  vomit- 
ing as  pneumonia.  In  some  cases  the  vomiting  was  frequently  re- 
peated for  a  day  or  two  after  the  onset.  Pain  is  a  common  symp- 
tom, but  it  is  much  oftener  referred  to  the  abdomen  than  to  the 
thorax.  The  combination  of  vomiting  with  pain  in  the  abdomen, 
which  may  cause  the  abdominal  walls  to  be  kept  rigid,  leads  to 
mistakes  in  diagnosis.  On  no  fewer  than  seven  occasions  have 
cases  been  sent  into  my  ward  with  the  diagnosis  of  appendicitis, 
which  subsequently  proved  to  be  cases  of  pneumonia. 

Convulsions  do  not  occur  so  frequently  as  an  initial  symptom 
as  is  generally  supposed.  They  were  noted  as  marking  the  onset  of 
pneumonia  twelve  times,  and  were  generally  accompanied  by  head- 
ache, drowsiness,  and  apathy,  being  the  symptoms  associated  with 
the  condition  known  as  cerebral  pneumonia,  and  usually  described  as 
being  more  frequent  when  the  pneumonia  is  situated  at  the  ape.x. 

My  'cases  give  only  very  slender  support  to  this  view,  as  the 
bases  of  the  lungs  and  the  apices  were  each  affected  six  times 
when  cerebral  symptoms  occurred.  It  appears  to  me  probable 
that  these  symptoms  occur  when  large  areas  of  the  lung  are 
involved,  when  the  temperature  is  uniformly  high,  or  when  the 
toxaemia  is  specially  intense.  Convulsions  occurring  at  the  com- 
mencement of  the  disease,  and  taking  the  place  of  the  rigor  in  the 
adult,  do  not  seriously  affect  the  prognosis.  Far  otherwise  is  it 
when  convulsions  occur  late  in  the  disease.  My  cases  go  to  prove 
that  they  almost  invariably  herald  an  early  and  fatal  issue.  Con- 
vulsions rarely  occurred  in  children  over  two  years  old.  In  older 
children,  especially  in  cases  between  five  and  eleven  years,  cerebral 
symptoms  manifested  themselves  chiefly  by  delirium,  sometimes  of 
a  wild  character,  and  at  other  times  of  a  muttering  type,  and  chiefly 
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marked  at  night.  Delirium  was  accompanied,  as  a  rule,  bv  muscular 
twitching,  picking  at  the  bed-clothes,  tremor  of  the  tongue,  and  often 
by  diarrhfea.  These  symptoms  were  associated  with  a  widespread 
disease  and  with  a  high  temperature.  In  none  of  the  25  cases  in 
which  delirium  occurred  was  the  child  under  3  years  old,  and  in 
the  great  majority  he  was  between  5  and  11  years.  In  only  two  of 
the  cases,  accompanied  by  this  symptom,  did  death  occur.  Herjxrs 
occurred  16  times,  or  in  about  11  per  cent,  of  the  cases;  but 
this  percentage  cannot  be  relied  upon,  as  the  s\Tnptom  was 
probably  not  always  noted  when  present.  It  does  not  seem  to 
accompany  pneumonia  in  infants,  as  in  only  two  of  the  cases  in 
which  it  occurred  was  the  child  untler  b  years.  In  no  case  where  it 
was  present  did  a  fatal  result  supervene.  In  most  of  the  cases  over 
3  years  old  the  temjierature  remained  high  until  the  crisis,  which  in 
the  greatest  number  of  cases  occurred  on  the  eighth  day.  The 
various  days  on  which  the  crisis  took  place  are  recorded  on  the 
annexed  table. 


Crisis  occurred 

on 

the  second  day  in 

2  c;ises. 

third 

3      .. 

fourth 

6       .. 

fifth 

i'> 

sixth 

15 

seventh 

n> 

eighth 

~2 

ninth 

14 

tenth 

10 

eleventh    ,, 

7 

twelfth 

.> 

After  the 

twelfth 

h 

Aliortive  ciises  generally  terminated  In-tween  the  second  and 
fourth  day,  while  in  the  cases  of  the  cieejung  or  wandering  variety 
the  crisis  was  frequently  delayed  beyoml  the  twelfth  day.  In  the 
most  prolonged  case  of  the  series  the  crisis  did  not  occur  until  the 
twentieth  day.  In  children  under  3  years,  the  temjierature  is  not 
so  continuously  high,  and  termination  by  crisis  does  not  so  fre- 
quently occur  as  in  older  children.  In  my  147  cases  24 
terminated  by  lysis,  which  is.  I  think,  a  small  projxjrtion.  The 
highest  temjwrature  recorded  in  ;iny  case  was  107.5"  F  .  I*"'  any 
temjieraturc  alwve  105°  F.,  seems  to  add  giTatly  to  the  gravity  of  the 
prognosis,  and  in  the  majoritv  of  mv  cases  was  followed  by  dealii. 
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The  crisis  was  sometimes  followed  by  prostration  and  perspiration, 
but  in  no  case  did  dangerous  collapse  occur.  A  post  crisis  supervened 
in  25  per  cent,  of  the  cases,  and  was  generally  of  ephemeral  dura- 
tion, subsiding  in  about  twelve  hours.  When  the  post  crisis  con- 
tinued for  any  length  of  time  it  generally  indicated,  either  the 
spread  of  the  pneumonia  to  another  lobe,  or  the  onset  of 
empyema. 

The  rate  of  the  pulse  has  not  the  significance  it  assumes  in  the 
adult.  It  generally  runs  from  130  to  150,  and  may  rise  to  160  or 
170  without  seemingly  affecting  the  prognosis.  A  rate  exceeding 
180  is  generally  to  be  regarded  as  a  grave  condition.  I  wish  to  draw 
attention  to  a  symptom  not  often  referred  to,  viz.,  the  extreme 
slowness  and  irregularity  of  the  pulse  sometimes  present  during 
convalescence,  indicating  the  profound  toxsemic  influence  of  the 
pneumococcus  on  the  cardiac  muscle.  On  two  occasions  a  pulse 
rate  of  40  is  noted,  and  it  is  quite  a  frequent  occurrence  to  find  it 
between  50  and  60  a  minute,  certainly  a  very  low  pulse  rate  for  a 
child.  I  have  never,  however,  met  with  any  case  of  sudden  heart 
failure  during  convalescence  in  a  child,  by  no  means  an  uncommon 
occurrence  in  the  adult.  Empyema  is  the  commonest  of  all  com- 
plications, and  should  always  be  suspected  when  the  temperature 
rises  again  after  the  crisis.  It  seems  as  a  rule  to  follow  pretty 
closely  upon  the  heels  of  the  pneumonia,  and  I  have  found 
pus  in  the  pleura  within  two  days  of  the  crisis.  The  pus  is 
generally  of  a  thick  creamy  consistence,  and  contains  the  pneumo- 
coccus in  pure  culture.  It  is  not  always  such  an  easy  matter  to 
recognise  an  empyema  as  may  be  supposed,  for  the  chest  may  be  full 
of  pus,  and  yet  we  may  have  loud  tubular  breathing  over  the  effusion, 
so  that  we  have  often  to  depend  upon  the  exploring  needle  for  our 
diagnosis. 

But  even  this  method  fails  us  at  times.  In  one  case  in  which  I 
suspected  the  presence  of  pus,  I  passed  a  needle  on  nine  different 
occasions,  and  in  none  of  them  was  I  successful  in  obtaining  pus. 
As  the  child  was  rapidly  getting  weaker,  I  asked  my  surgical  colleague 
to  open  the  pleural  cavity.  As  is  his  custom,  when  the  child  was 
placed  on  the  operating  table,  he  inserted  a  large  needle  in  three  or 
four  dififerent  places,  and  getting  no  pus  he  asked  me  if  he  would 
proceed  with  the  operation.  So  convinced  did  I  feel  of  the  presence 
of  pus,  that  I  asked  him  to  proceed,  but  anxiously  watched  the 
progress  of  the  operation.  He  removed  a  piece  of  rib,  incised  the 
pleura,  but  still  no  pus  was  forthcoming.     On  inserting  his  finger, 
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however,  he  felt  and  pulled  out  a  thick  piece  of  lymph  several  inches 
square,  which  was  followed  by  a  regular  gush  of  pus.  which  put  an 
end  to  my  anxieties. 

There  seems  to  be  a  considerable  amount  of  confusion  and  mis- 
conception regarding  the  prognosis  of  pneumonia  in  children,  some 
authorities  maintaining  that  the  mortaUty  is  small,  varying  from 
I  to  5  per  cent.,  while  others  maintain  that  it  is  a  very  fatal  disease, 
the  mortality  being  27  per  cent. 

These  discrepancies  have  doubtless  arisen  by  statistics  lieing 
drawn  on  the  one  hand  from  hospitals  that  do  not  admit  infants,  and 
on  the  other  from  Foundling  Hospitals  where  only  children  under 
two  are  treated.  In  the  Edinburgh  Sick  Children's  Hospital,  where 
children  of  all  ages  are  admitted,  we  are  in  a  better  jx>sition  to  form 
a  just  estimate  of  the  true  prognosis  of  the  disease.  Out  of  147 
cases,  15  have  died,  being  a  mortality  of  10.2  per  cent.  I'nder 
two  years,  of  the  45  cases  treated,  12  died,  giving  a  mortality 
of  26.6  per  cent.  Above  two  years,  of  the  102  cases  treated 
3  have  died,  giving  a  mortality  of  2.9  per  cent.  My  conclusions 
therefore  are,  that  below  two  years  the  prognosis  is  grave,  but 
above  that  age  it  is  exceeding  favourable. 

Turning  now  from  the  consideration  of  the  lobar  to  that  of  the 
broncho-pneumonias,  I  find  that  there  were  333  cases  of  the  latter 
variety,  of  which  120  were  primary-  and  233  secondary.  Two 
hundred  and  twenty  of  these  c.ises  occurred  in  children  under  two 
years,  giving  support  to  the  jxipular  lieiief  that  this  is  pttr  exalUnu 
the  pneumonia  of  early  childhood.  The  sexes  ajiiKMr  to  Ik-  eijually 
susceptible,  182  boys  and  171  girls  having  l>een  affected.  As  in 
lobar  pneumonia,  winter  and  spring  claim  the  great  majority  of 
victims.  225  cases  having  occurred  during  these  seasons,  as  against 
128  during  summer  and  autumn.  Of  the  120  cases  of  primary' 
pneumonia,  02  <xcurred  in  children  under  two  years.  an<l 
39  were  under  one  year,  the  youngest  case  occurring  in  a  baby 
sixteen  da>-s  old.  The  symptoms  of  primary  pneumonia  liear  a 
striking  resemblance  to  those  of  the  lobar  variety,  so  much  so  that 
West  and  others  regard  them  as  one  and  the  same  disease.  The 
pneumonia  commences  suddenly  with  high  fever,  accomjianied  .as  a 
rule  by  headache,  vomiting,  sometimes  convulsions,  quirk  breathing, 
pain  in  the  side,  cough  and  restli»ssncss.  \'omiting  WiUi  in  my 
exjierience  nearly  as  frequent  a  symi)toin  as  in  the  lobar  tyix".  and 
convulsions,  dulness.  and  apathy  occurred  in  a  not  inconsiderable 
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number.  In  most  of  the  cases  the  temperature  at  once  assumed  a 
high  level,  varying  between  103°  F.  and  106°  F.,  but  was  almost 
invariably  characterised  by  morning  remissions  and  evening  ex- 
acerbations, the  daily  average  fluctuations  amounting  to  about  3°  F. 
Although  the  morning  remission  was  the  rule,  I  have  the  records  of 
quite  a  number  of  cases  where  the  morning  temperature  regularly 
assumed  a  considerably  higher  level  than  the  evening.  The  duration 
of  these  cases  varies  considerably,  but  an  examination  of  my  cases 
goes  to  prove  that  they  last  a  much  shorter  time  than  the  secondary 
cases  of  broncho-pneumonia  and  run  a  longer  course  than  those  of 
the  lobar  type.  The  average  duration  of  the  fever  was  eleven 
days,  and  in  the  cases  that  ended  fatally  death  occurred  on  an 
average  on  the  twelfth  day.  Relapses  were  much  less  frequent 
in  the  primary  than  in  the  secondary  forms.  The  usual  termina- 
tion is  by  lysis,  but  in  thirteen  out  of  the  120  cases  the  tempera- 
ture subsided  by  crisis.  Such  cases  are  difficult  to  differentiate 
from  lobar  pneumonia,  but  the  disseminated  character  of  the  lesion 
of  the  lung,  the  marked  remission  of  temperature,  the  pallor,  the 
cyanosis,  the  greater  amount  of  dyspnoea,  and  the  distressing  char- 
acter of  the  cough  are  the  symptoms  chiefly  to  be  relied  upon.  I 
need  not  detain  you  with  an  account  of  the  physical  signs  in  these 
cases,  which  in  all  respects  resemble  those  present  in  the  secondary 
pneumonias.  Some  of  the  cases  of  primary  pneumonia,  especially 
when  they  occur  in  very  young  infants,  are  exceedingly  puzzling  and 
difficult  to  diagnose.  We  find  the  temperature  suddenly  shooting 
up  to  104°  F.  or  105°  F.,  the  child  appears  to  be  suffering  from  severe 
toxin  poisoning,  is  cyanosed,  prostrate,  and  his  breathing  is  shallow 
and  rapid.  On  examining  the  lungs  we  may  hear  only  harsh 
puerile  breathing  with  few  if  any  accompaniments,  and  there  may 
be  no  change  in  the  percussion  note.  The  infant  is  dull,  listless, 
and  apathetic,  and  appears  to  be  in  grave  danger,  when,  after 
lasting  one  or  two  days,  the  temperature  subsides,  the  alarming 
symptoms  rapidly  disappear,  and  in  a  day  or  so  the  child  is  again 
quite  well.  I  have  been  in  habit  of  regarding  these  cases  as  abortive 
cases  of  broncho-pneumonia,  chiefly  on  account  of  the  great  cyanosis 
and  distress  of  breathing  which  is  so  characteristic  of  this  condi- 
tion, and  but  for  which  they  might  equally  be  regarded  as  abortive 
cases  of  lobar  pneumonia.  I  think  it  a  pity  that  the  old-fashioned 
title  of  acute  congestion  of  the  lungs,  which  so  excellently  describes 
this  condition,  is  so  seldom  used  nowadays.  It  seems  to  me  that  a 
sudden  and  a  very  intense  congestion  of  the  lining  membrane  of 
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the  smaller  bronchioles  and  air  cells  sufficiently  explains  the  alarming 
symptoms  which  arise. 

Two  hundred  and  thirty-three,  or  nearly  a  half  of  the  whole 
series,  were  cases  of  secondary  pneumonias.  The  diseases  to  which 
these  pneumonias  were  secondary  are  too  numerous  to  capitulate, 
but  the  chief  conditions  which  were  followed  by  pneumonia  were 
bronchitis,  measles,  rickets,  whooping-cough,  diarrhwa.  and  in- 
fluenza, besides  many  other  general  constitutional  diseases,  which 
have  a  debilitating  effect  ujx)n  the  child's  health,  and  therefore  j)re- 
dispose  to  an  attack  of  broncho-jineumonia.  An  examination  of  the 
ages  of  these  cases  shows  a  marked  contrast  to  those  of  the  primary 
type  :  92,  or  over  42  jwr  cent,  being  over  two  years  old.  After  sufler- 
ing  from  one  or  other  of  the  diseases  S]iecified  for  i>crio<ls  varying 
from  a  week  to  several  months,  the  temperature  suddenly  runs  up, 
the  pulse  respiration  ratio  liecomes  markedly  altered,  the  child  looks 
distre.ced,  becomes  cyanosed,  the  breathing  more  lalx)ured  and 
rapid,  and  the  cough  more  frecjuent  and  troublesome.  These 
symptoms  are,  I  think, sufficient  towarrant  us  in  diagnosing  broncho- 
pneumonia, without  our  being  able  to  discover  absolute  signs  of 
consolidation  in  the  lung.  Such  cases  are  often  described  as  cajiillary 
bronchitis,  but  I  have  never  lieen  able  to  apjireciate  the  |x>int  where 
capillary  bronchitis  ends  and  broncho-pneumonia  Ix'gins.  Indeed. 
I  go  so  far  ;is  to  affirm  that  whenever  we  are  able  to  diagnose  capillary 
bronchitis,  we  can  contidently  state  at  the  same  time  tliat  the  child  is 
also  suffering  from  broncho-pneumonia,  as  it  is  almost  imjxjssible  to 
imagine  thesmall  bronchioles  being  affected  without  an  implicationat 
the  same  time  of  the  aveoli,  and  I  cannot  recollect  seeing  jx)st-mortem 
a  single  case  where  the  process  hatl  terminated  in  the  smaller  bronchi. 
The  range  of  temjx-raturc  in  these  r;ises  is  most  typical,  having  during 
the  whole  course  of  the  disexse  a  remittent  tyi>e,  the  daily  fluctua- 
tions amounting  to  anything  from  3  F.  to  5"  F.  I  was  sur|)rised  on 
analysing  my  cases  to  find  that,  contrary  to  my  general  impressions, 
the  average  c;ise  seldom  showed  a  higher  temix-rature  than  103''  F. 
In  only  qq  cases  of  my  series  did  it  assume  a  higher  range,  the  ther- 
mometer recording  a  tem|x;rature  of  104"  F.  in  50  cases,  105"  F.  in 
30  cases,  106°  F.  in  S  cases,  and  107"  F.  in  only  2  cases.  In  most  of 
the  cases  of  this  series  from  time  to  time  repeated  rennssions  of 
temperature  occurred,  the  tem|)orature  falling  to  normal  and 
remaining  so  in  some  cases  for  a  single  ilay,  and  in  others  for  several 
days,  raising  the  hope  that  the  process  was  at  an  end.  In  uKiny  of 
the  cases  four,  five,  or  six  remissions  occurred,  only  to  lic  followed  by 
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fresh  exacerbations,  marking  the  spread  of  the  pneumonia  to  hitherto 
imaffected  lobules,  an  extension  which  could  frequently  be  closely 
followed  by  physical  examination. 

The  duration  of  these  cases  is  exceedingly  variable,  varying  in 
my  series  from  2  to  95  days,  the  temperature  dropping  to  normal  in 
the  average  case  about  the  twenty-third  day.  Wlien  the  case  ended 
fatally  the  average  day  on  which  death  occurred  was  the  twenty- 
fourth  day.  Many  of  the  cases,  however,  dragged  on  for  many 
weeks,  some  of  them  for  months,  with  an  intermittent  tempera- 
ture interspersed  with  remissions,  relapses,  and  exacerbations, 
the  child  growing  daily  weaker  and  more  emaciated,  creating 
the  suspicion,  nay,  almost  the  certainty,  that  the  case  was 
tuberculous,  when  quite  unexpectedly  the  temperature  gradually 
fell  to  normal,  and  the  child  made  an  uninterrupted  recovery. 
Another  point  to  which  I  would  direct  attention  is  the  fact  that 
in  not  a  few,  especially  in  very  young  and  debilitated  infants, 
extensive  pneumonias  ran  their  course  with  scarcely  any  rise  of 
temperature.  In  three  atrophic  infants  the  temperature  actually 
remained  sub-normal  throughout  the  entire  course  of  well-marked 
and  extensive  cases  of  pneumonia.  The  general  appearance  of  a 
child  with  broncho-pneumonia  is  very  typical,  and  contrasts  with 
that  of  one  suffering  from  lobar  pneumonia.  The  child  struck 
down  with  lobar  pneumonia  has  generally  flushed  cheeks,  quick, 
shallow,  but  seldom  laboured  breathing,  and  his  cough  is  not  as  a 
rule  a  very  distressing  symptom.  In  marked  contrast  is  the  gener- 
ally distressed  aspect  of  the  child  suffering  from  broncho-pneumonia, 
the  extreme  prostration,  the  laboured  breathing  and  dyspnoea,  the 
dilatation  of  the  al£e  nasi,  the  cyanosis,  and  the  incessant  hacking 
cough,  all  of  which  are  almost  constant  symptoms,  and  make  a  very 
characteristic  clinical  picture. 

The  pulse  and  respiration  are  always  increased  in  frequency,  the 
former  varying  as  a  rule  from  140  to  180,  and  the  latter  from  40  to 
80,  and,  as  will  be  gathered  from  this  statement,  the  pulse  respira- 
tion ratio  is  greatly  altered.  The  alteration  of  this  ratio  I  regard 
as  the  most  important  sign  of  the  onset  of  pneumonia. 

I  have  made  an  analysis  of  the  site  of  the  lesion  in  the  lung  in 
these  353  cases  of  broncho-pneumonia,  and  find  that  both  lungs  were 
affected  182  times,  or  in  considerably  more  than  half  of  the  cases. 
The  right  lung  alone  was  affected  83  times,  the  left  lung  alone  72 
times,  and  in  16  the  site  was  not  ascertained.  The  bases  of  the  lungs 
were  affected  3  or  6  times  more  frequently  than  the  apices. 
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The  only  three  remarks  I  shall  make  with  regard  to  the  phN^sicai 
signs  are  (i)  that  auscultation  is  a  more  reliable  method  of  examina- 
tion than  j)ercussion.  as  in  many  of  the  disseminated  cases  no  per- 
cussion dulness  can  be  ascertained.  (2)  That  the  pneumonic  patches 
are  frequently  of  such  small  size  that  every  inch  of  the  lung  requires 
to  be  carefully  auscultated  to  detect  them,  (j)  Tliat.  unlike  cases 
of  lobar  pneumonia,  resolution  as  a  rule  takes  place  very  much  more 
slowly,  and  is  often  a  very  tedious,  long-drawn-out  process.  One 
attack  of  broncho-pneumonia  seems  to  some  e.xtent  to  predispose  to 
another,  as  there  is  a  history  of  the  child  having  sufferetl  from  one  or 
more  previous  attacks  in  40  of  the  cases. 

My  e.xperience  leads  me  to  gi\e  a  grave  prognosis  when  I  see  the 
cyanosis  deepening,  the  distress  and  restlessness  of  the  chihi  in- 
creasing, the  cough  ceasing,  the  pulse  becoming  faster  and  weaker, 
the  respiration  shallower,  and  the  child  becoming  drowsy  and 
lethargic.  Death  is  generally  due  to  one  or  other  of  the  following 
causes  :  (1)  increasing  exhaustion  ;  (2)  suffocation  and  toxxmia. 
owing  to  the  bronchi  becoming  choked  ;  and  (3)  to  heart  failure. 

I  wish  to  emi)hasise  three  pwints  which  have  stnick  me  in  con- 
nection with  cases  having  a  fatal  termination  :  (1)  the  large  numlter 
of  cases  which  die  verj"  suddenly  of  heart  failure  ;  this  occurred  in 
twenty-three  of  my  cases  ;  (2)  the  tendency  of  the  temperature  to 
mount  higher  as  death  approaches  ;  (3)  the  great  liability  of  the 
child  to  die  during  an  attack  of  general  convulsions.  Ten  cases 
terminated  in  this  manner. 

The  prognosis  of  broncho-pneumonia  varies  greatly  according  to 
the  age  and  condition  of  the  chiUl,  the  .imount  of  lung  involved,  and 
the  nature  of  the  infection,  but  the  prognosis  in  any  individual  case 
is  always  an  uncertain  quantity.  It  is  jx^rhajis  the  disease  of 
childhood  which  lx>st  justifies  the  expression  that  "  while  there  is 
life  there  is  hope.'  as  the  most  unlikely  cases,  after  lasting  for  months, 
and  giving  rise  to  the  gloomiest  forelxxiings.  often  unexi>ectedly 
clear  up,  but  on  the  other  hand  cases  which  ap|iear  to  justify  a 
hojieful  prognosis,  sometimes  die  suddenly  and  quite  unex|>ecte<lly 
of  heart  failure.  The  death-rate  is  alwa>-s  a  heavy  one.  Tlius 
Keating  gives  the  general  death-rate  at  49  |ier  cent.,  and  under 
3  years  at  75  pcv  cent.  Holt  states  the  mortality  of  all  cases  as 
<)3  per  cent.  Morse  puts  it  at  75  Jxm  cent.,  PepjHT  at  from  \n  to  50 
j>er  cent. ,  and  Oonkin  at  about  50  i>er  cent.  I  am  glad  to  say  that  an 
examination  of  my  cases  shows  a  very  much  smaller  death-rate  than 
those  quoted.      Out   of   jsj  cases,    80   died,   giving   a    mortality 
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of  25.1  per  cent.,  and  if  we  exclude  15  cases  which  died  within 
24  hours  of  admission,  the  death-rate  is  reduced  to  20. q  per 
cent. 

An  analysis  of  all  the  cases  of  broncho-pneumonia  treated  ui 
the  Sick  Children's  Hospital  during  the  last  ten  years  gives  a 
mortality  of  28  per  cent. 

I  find  that  the  death-rate  was  considerably  less  among  the 
primary  than  among  the  secondary  cases.  The  following  are  the 
chief  points  to  be  considered  in  estimating  the  prognosis  : — 

1.  The  primary  disease :  those  cases  which  occurred  after 
measles,  whooping-cough,  and  diphtheria  were  exceedingly  fatal, 
giving  a  death-rate  of  54.4  per  cent. 

2.  The  younger  the  child  the  worse  the  prognosis  :  64  per  cent, 
of  the  deaths  occurred  in  children  under  2  years. 

3.  The  greater  the  extent  of  the  lungs  involved,  the  less  is  the 
chance  of  recovery  :  in  73  per  cent,  of  deaths  both  lungs  were 
involved. 

4.  The  poorer  the  previous  health,  the  graver  the  prognosis. 

5.  When  the  child  suffers  from  severe  rickets  the  prognosis  is 
always  grave  :  in  34  per  cent,  of  the  deaths  the  report  states  that 
severe  rickets  existed. 

6.  Diarrhoea  seriously  affects  the  prognosis  :  this  condition  was 
present  in  24  per  cent,  of  the  deaths. 

7.  A  temperature  105°  F.  adds  greatly  to  the  gravity  of  the 
cases  :    60  per  cent,  of  such  cases  died. 

8.  A  pulse  rate  of  180,  and  a  pulse  respiration  ratio  of  i  to  2,  or 
I  to  I  J,  is  always  serious. 

9.  The  highest  mortality  was  in  cases  which  had  lasted  several 
weeks. 

I  know  of  no  disease  of  childhood  where  treatment,  judiciously 
carried  out,  gives  better  results  than  in  broncho-pneumonia.  By 
avoiding  on  the  one  hand  unnecessary  interference  with  nature's 
efforts  to  bring  about  a  natural  cure,  and  by  stepping  in  and  giving 
judicious  assistance  when  these  natural  efforts  require  help  and 
stimulation,  very  much  can  be  done  to  tide  the  child  safely 
through  the  many  dangers  and  sudden  emergencies  to  which  he  is 
liable. 

The  chief  aim  should  be  to  put  the  child  mto  the  best  position 
to  withstand  the  disease,  and  the  indications  for  treatment  are 
therefore  (i)  to  prevent  the  digestive  system  becoming  deranged  ; 
(2)  to  do  all  in  our  power  to  maintain  the  strength  and  vitality  of  the 
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patient  ;  (3)  to  keep  the  action  of  the  heart  constantly  under 
observation  ;  and  (4)  to  prevent  if  possible  the  spread  of  the  in- 
flammation to  fresh  portions  of  lung. 

A  supply  of  pure  air  is  one  of  the  most  imiwrtant  considerations, 
as  one  of  the  main  causes  of  death  is  carlwnic  acid  jwisoning.  All 
my  cases  have  been  treated  in  a  large  airy  ward,  kept  at  a  uniform 
temperature,  with  abundant  cubic  space  and  cross  ventilation.  I 
consider  the  system  of  treating  these  cases  in  the  ojwn-air  undesir- 
able, as  I  cannot  believe  that  the  inhalation  of  a  cold,  raw,  damp 
air  can  act  beneficially  u|X)n  an  acutely  inflamed  mucous  membrane. 
The  feeding  was  carefully  attended  to.  and  the  lx)wels  regulated,  so 
as  to  try  and  avoid  diarrha-a  and  flatulent  distension,  which  latter 
adds  so  greatly  to  respiratory  embarrassment.  The  diet  consisted 
chiefly  of  milk  modified  to  suit  the  age  and  requirements  of  the  child, 
chicken  and  mutton  broths, and.  if  the  child  could  digest  them, simple 
milk  puddings.  Frequent  drinks  of  cold  water  were  always  allowed. 
The  clothing  consisted  of  a  (iamgee  tissue  jacket  and  a  loose  flannel 
nightdress,  so  as  to  permit  of  free  and  unimiieded  breathing.  My 
practice  has  lieen  to  surround  the  upjier  part  of  the  crib  with  a  tent, 
open  in  front,  so  as  to  j^ermit  the  free  access  of  fresh  air.  Inside  the 
tent  are  hung  towels  wrung  out  of  a  solution  of  one  part  of  eucalyp- 
tus oil  to  five  parts  of  water.  1  am  jxjrsuaded  that  the  evaporation 
of  the  moisture  and  the  volatilisation  of  the  oil  causes  very  consider- 
able diminution  of  the  cough,  and  it  is  jwssible  that  its  antiseptic 
action  tends  to  |)revent  the  spread  of  the  jmeumonia  to  fresh  |Hirtions 
of  lung.  I  give  the  nurse  instructions  to  frequently  change  the  |K>si- 
tion  of  the  chikl,  and  from  time  to  tinu'  to  take  him  out  of  his  crib  and 
carry  him  up  and  tlown  the  ward,  so  as  to  lessen  the  risk  of  hyjxj- 
static  congestion.  I  am  a  l>eliever  in  the  efficacy  of  lightly  made 
jacket  i)oiiltices.  ma<le  of  one  part  mustard  and  five  parts  linsce<l 
meal.  They  are  apjilied  four  or  five  times  a  day  for  a  few  minutes. 
They  redden  the  surface,  act  as  a  stimulant,  relieve  pain,  and  apjiear 
to  be  comforting  to  the  child.  1  generally  continue  these  ajiplicattons 
for  a  week  or  ten  days  or  longer  at  the  commencement  of  the 
pneumonia.  In  spite  of  much  that  has  Inx-n  said  and  written  to  tin- 
contrary.  I  consider  that  alcohol  is  the  sheet-anchor  ujHin  which  we 
have  ]>rincipally  todeiK-nd  in  the  treatment  of  broncho-pneumonia. 
I  am  of  opinion  that  the  great  majority  of  cases  require  alcoholic 
stimulation.  As  a  rule  it  is  unwise  to  commence  giving  alcohol  early 
in  the  ilisca.se.  but  it  should  Ix-  reserved  until  the  symptoms  indicat- 
ing prostration  or  lowering  of  the  vital  powers  manifest  themselves. 
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Wlien  such  symptoms  arise  alcohol  frequently  acts  like  a  charm, 
strengthening  and  steadying  the  pulse,  lessening  the  cyanosis,  reduc- 
ing the  temperature,  increasing  the  vitality,  and  most  valuable  of  all 
procuring  a  much  needed  sleep.  A  few  years  ago,  on  the  advice  of  a 
friend  whose  opinion  I  valued  highly,  I  discontinued  for  some  months 
the  administration  of  alcohol,  an  experiment  I  have  never  ceased  to 
regret,  as  my  results  were  not  nearly  so  satisfactory  during  that 
period.  I  give  it  in  doses  of  15,  30,  or  40  minims,  according  to  the 
age  of  the  child,  every  two  or  four  hours  ;  and  once  its  administration 
is  commenced,  I  generally  find  it  necessary  to  continue  it  until 
convalescence  is  established.  In  all  cases  I  give  strychnine,  in 
minim  doses  of  the  liquor,  every  four  hours,  as  a  routine  practice. 
It  acts  as  a  cardiac  and  respiratory  stimulant,  as  a  stomachic  tonic, 
and  causes  contraction  of  the  muscular  walls  of  the  smaller  bronchi, 
and  expulsion  of  the  mucus  contained  in  them.  The  only  cases  in 
which  I  omit  strychnine  are  when  diarrhoea  occurs,  or  when  there 
is  marked  respiratory  stridor.  WTien  signs  of  advancing  cardiac 
strain  make  their  appearance,  evidenced  by  irregularity  of  the  pulse 
and  increasing  cyanosis,  I  add  to  the  strychnine  mimim  doses  of  the 
1885  tincture  of  strophanthus,  finding  by  experience  that  strychnine 
and  strophanthus  better  sustain  the  blood  pressure  than  digitalis 
and  have  no  deleterious  effect  on  the  stomach.  I  am  a  believer  in 
the  efficacy  of  the  inhalation  of  oxygen,  and  have  frequently  seen 
improvement  in  the  child's  condition  speedily  follow  its  administra- 
tion, the  breathing  and  colour  improving,  and  the  cyanosis  becoming 
much  less  marked.  I  regard  it  as  a  valuable  remedy.  The  only 
means  I  advocate  for  the  reduction  of  high  temperature  is  tepid 
sponging  and  the  cold  pack.  WTien  sudden  collapse  of  portions  of 
the  lung  set  in  I  recommend  free  stimulation  with  alcohol,  and  placing 
the  child  in  a  mustard  bath.  I  have  entirely  given  up  the  administra- 
tion of  cough  mixtures,  having  seen  little  good  result  from  them, 
and  I  consider  that  they  are  very  liable  to  upset  the  child's  digestion, 
which  it  is  so  important  to  keep  in  good  working  order.  When  the 
bronchi  are  choked  with  secretion,  an  emetic  of  ipecacuanha  often 
gives  relief,  and,  failing  this  method,  I  have  sometimes  seen  good 
results  from  the  administration  of  belladonna. 

During  convalescence,  nourishing  food,  small  quantities  of  good 
port  wine,  quinine,  cod-liver  oil,  and  change  of  air  are  the  methods 
of  treatment  on  which  I  place  reliance. 

I  conclude  this  paper  as  I  commenced,  by  remarking  that  though 
I  have  not  wandered  very  far  from  the  beaten  track,  trodden  by  the 
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feet  of  many  others.  I  have  endeavoured  to  state  my  own  impres- 
sions, without  referring  to  the  work  of  others,  and  to  give  the  results 
of  my  own  experience  for  what  they  are  worth. 


Meeting  VIII.- May  20.  1908 

This  was  a  Chnical  Meeting  held  in  the  Rov.il  InfiniKirv  tho 
special  subject  being  Dennatology. 

I.  Exhibition  of  Patients 

I.  Dr  F.  Gardiner  exhibited  the  following  cases  : — 

(a)  A  girl  with  an  eru]>tion  typical  of  pityriasis  rosea  which  had 
come  out  suddenly  a  fortnight  i)reviously.  There  was  no  herald 
patch,  and  the  limbs  were  affected,  which  is  exceptional.  Although 
there  was  very  little  seix)rrli(La  of  the  scalp  and  no  history  of  former 
seborrhoea,  still  the  fact  that  the  flexures  of  the  axillx  and  ellx)ws. 
as  well  as  the  skin  behind  the  ears,  were  affected,  and  that  the  patient 
was  about  the  age  of  puberty,  inclined  him  to  the  diagnosis  of 
seborrhoea. 

(b)  A  case  of  erythema  mutiforme.  alifecting  the  arms,  hands, 
and  feet  in  a  married  woman  who  two  months  prevJousI\'  had  de- 
veloi>ed  a  hard  vulvar  chancre.  One  month  ago  she  was  examininf 
by  a  gynecologist,  who  diagnosed  syphilis,  ami  prescril>ed  mercur>-. 
this  emption  appearing  almost  immediately  after.  The  mercury  had 
not  been  used  for  the  last  fortnight,  but  in  spite  of  this  the  emption 
had  continued  as  bad  as  Iwfore.  This  fact  excluded  a  dnig  eruption, 
and  the  condition  being  itchy,  syphilis  was  |>robably  eliminated. 
Since  this  it  has  yielded  to  the  administration  of  salicin  intemalK . 

(f)  A  case  of  er\'THEMA  scarlatiniforme  very  like  a  dnig  r;Lsh. 
and  involving  the  whole  Ixidy.  The  patient  had  taken  copailw.  but 
hatl  stop|ied  doing  so  for  a  month,  so  that  it  coukl  scarcely  tx*  con- 
sidered causative.  Probably  it  was  a  toxajmic  eruption,  and  in 
any  case  it  hail  disappeared  under  the  use  of  Iwro-calamin  lotion. 

(rf)  A  child  who  had  lieen  X-rayed  two  years  ago  for  tinea  capitis, 
showing  a  splendid  heatl  of  hair,  but  unfortunately  a  fresh  attack 
of  the  same  disease. 

(«)  A  mother  with  .\l(»nc!  \  areata  and  her  child  with   tinea 
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capit,  interesting  from  the  point  of  view  of  those  who  considered  that 
the  two  diseases  had  a  similar  causation. 

(/)  A  case  of  favus,  showing  no  scutula,  but  broken  hairs  and 
scaling  very  like  tinea  capitis.  The  diagnosis  was  confirmed 
microscopically. 

(g)  Four  cases  of  rodent  ulcer  under  X-ray  treatment. 

z.  Dr  Cranston  Low  exhibited — 

[a]  A  case  of  pemphigus  foliaceus  in  a  woman  aged  53,  on 
whom  the  eruption  had  begun  eleven  years  ago  on  the  scalp.  At 
first  the  eruption  was  typical  of  dermatitis  herpetiformis.  At  that 
time  she  was  under  Dr  Allan  Jamieson's  care,  and  later  in  the  Long- 
more  Hospital.  About  three  years  ago  the  character  of  the  eruption 
changed,  the  whole  skin  becoming  more  or  less  red  and  scaly.  On 
admission  to  the  wards  under  Dr  Norman  Walker's  care,  she  was 
covered  all  over  with  a  moist,  oozing,  exfoliating  eruption.  From 
time  to  time  fresh  crops  of  blebs  have  appeared,  the  appearance  of 
the  eruption  being  preceded  by  itching.  The  temperature  was  not 
above  normal,  and  the  general  nutrition  is  good.  She  was  treated  by 
arsenic  internally  and  also  had  seven  injections  (each  of  from  250-500 
million  staphylocci)  of  a  vaccine  made  from  cultures  obtained  from 
her  own  blebs.  The  improvement  since  her  admission  is  ^•ery 
marked  indeed. 

(b)  Case  of  early  mycosis  fungoides  in  a  woman  aged  52.  The 
eruption  began  fourteen  months  ago  in  a  condition  which  looked 
like  psoriasis  of  the  palms  and  soles.  The  eruption  gradually  spread 
up  the  limbs  and  eventually  affected  more  or  less  the  whole  body 
with  intervals  of  healthy  skin  here  and  there.  Like  the  preceding 
case,  she  is  being  treated  in  the  wards  under  Dr  Norman  Walker's 
charge.  Some  of  the  areas  looked  somewhat  like  lichen  planus, 
others  were  more  like  pityriasis  rubra.  Sections  cut  from  a  piece  of 
skin  excised  from  the  leg  last  December  show  some  thickening  of  the 
malpighian  layer,  and  cellular  infiltration  around  the  vessels  of  the 
corium.  The  section  is  not  characteristic  of  any  disease,  but  does  not 
present  the  features  of  psoriasis.  About  a  month  ago  on  the  backs 
of  the  feet  and  toes  lumpy  thickenings  of  the  skin  were  noticed.  These 
have  slowly  increased,  and  are  raised  slightly  above  the  level  of  the 
skin.  The  condition  is  probably  one  of  mycosis  fungoides,  the  first 
eruption,  in  its  indefiniteness,  being  quite  characteristic  of  the  pre- 
tumour  stage  of  the  disease.     The  feet  are  being  treated  by  X-rays. 

(f)  A  case  of  keriox  of  the  scalp  on  a  boy.     The  patient  shows 
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two  large  spots  on  the  scalp.  The  peculiarity  of  this  case  is  that  it 
is  due  to  the  small  spore  fungus  of  ringworm.  Out  of  other  6  cases 
of  kerion  seen  in  the  last  14  months.  4  were  due  to  the  small  spored 
fungus. 

3.  Dr  Cranston  Lout  exhibited  for  Mr  MUes — A  case  of  ri'pia 
SYPHILITICA.  The  patient  was  a  married  woman  aged  21,  a  jiatient 
in  the  Lock  Ward,  who  had  first  showTi  s\inptoms  in  December  last. 
In  November  last,  her  husband  was  treated  at  the  Male  Lock  for  a 
primary  sore.  The  eruption  l)egan  on  her  legs,  and  spread  upwards. 
It  affects  the  whole  trunk,  face,  head,  and  hinbs.  It  shows  the 
typical  limpet  like  crusts.  The  lesions  in  places  are  circinate  in 
arrangement.  There  is  sujierlicial  ulceration  and  scar  formation. 
On  the  lower  limbs  there  are  deej)er  ulcerations  coveretl  with  crusts 
(ecthyma  syphilitica). 

4.  Dr  J.  S.  Fouler  exhibited— A  case  of  1"RTIC.\ri.\  I'|i.muntos.\. 
The  patient  was  a  child  aged  15  months,  and  the  r;ish  had  l>een 
present  ever  since  he  was  si.x  weeks  old.  It  was  unifomily  distributed 
over  the  trunk  and  limbs,  and  consisted  of  yellowish  brown  livid 
papules  about  the  size  of  a  large  jiea,  closely  set.  and  tending  to  Iw 
arranged  along  the  natural  lines  of  the  skin.  SuiH»rlicially  it  lx>re 
a  certain  resemblance  to  a  papular  syphilide.  Wlicrever  the  skin 
was  pressed  upon  or  irritateii  in  any  way,  tJie  spots  took  on  an 
urticarial,  wheal-like  appearance.  Factitious  urticaria  could  Ix* 
produced  by  stroking  the  skin  with  a  blunt  instrument.  Tlic  case 
was  i>erfectly  typical  in  regard  to  the  date  of  onset  (urticaria  pig- 
mentosa being  a  disease  which  alwa\-s  t)egins  in  infancy) ;  (h)  the 
turgescenceof  thesjxits  piodiui-d  liv  pii'ssiiif  :  and  iiO  ihfmcurrcncr 
of  factitious  urticaria. 

II.  Exhibition  of  Specimens 

Mr  Henry  Wmic  exhibited  — 

(rt)  Two  s|)ecimens  illustrative  of  the  condition  known  as  hyper- 
KER.\TOSis  Pi..\NTARis.  They  had  been  obtained  |>ost-mortem  from 
a  patient  who  had  lxH?n  an  inmate  of  a  lunatic  asylum.  Tlie  con- 
dition h.id  lieen  present  for  many  years,  and  had  caused  no  incon- 
venience when  walking,  although  Iwth  feet  were  studded  with 
numerous  large  growths  like  cutaneovis  horns. 

(h)  Foot  amputated  for  mycetoma.  The  s|)ecimen  was  obtained 
from  Hyderabad,  Sind. 
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III.  Original  Communication 
A  REVIEW  OF  SIXTEEN  MONTHS'   WORK   IN  THE  SKIN 
DEPARTMENT    OF    THE    ROYAL    INFIRMARY,    EDIN- 
BURGH 

}!y  XoKliAN  Walkek,   .\LL).,   F.R.C.F.F.d.,   Physician  in  Charge 

The  fact  that  after  prolonged  wanderings  the  Skin  Department 
has  at  length  found  a  home  which,  as  an  Irishman  might  say, 
is  for  a  time,  at  least,  permanent,  has  given  me  greater  advan- 
tages than  were  available  to  my  predecessor.  Of  these  I  have 
endeavoured  to  make  use,  and  to-day  I  present  some  of  the  results 
of  my  si.xteen  months'  e.xperience.  After  three  months  of  experi- 
ment we  adopted  the  card  system  as  the  most  efficient  means  of 
keeping  the  cases  ;  the  numbers  are  so  great  that  books  were  out 
of  the  question.  Certain  special  cases  are  kept  on  large  cards,  on 
which  can  be  stamped  outlines  on  which  the  distribution  of  any 
eruption  can  be  graphically  shown.  The  system  requires  that  every- 
one concerned  shall  do  his  or  her  part  thoroughly,  and  I  think  I 
may  claim  that  considering  we  have  in  those  sixteen  months  seen 
and  taken  notes  of  nearly  2500  cases,  and  that  we  can  lay  hands  in  a 
moment  on  a  record  of  each,  testifies  to  the  care  shown  by  my 
assistant  physicians,  the  house  physicians,  the  nurses,  and  my  lady 
secretary,  who  is  in  ultimate  charge  of  the  cards.  From  the  first 
set  of  cards  she  makes  a  cross  index  of  diseases,  so  that  I  can  at  any 
time  lay  hands  on  any  case  or  group  of  cases  required  to  illustrate  a 
lecture.  Once  a  month  the  cases  are  tabulated  on  a  half  sheet  of 
paper,  and  we  thus  ha\'e  a  very  ready  means  of  noting  the  seasonal 
mcidence  of  some  diseases  and  the  epidemic  occurrence  of  others. 
The  number  of  some  diseases  are  not  a  little  remarkable,  but  of  course 
hospital  statistics  in  a  town  like  Edinburgh  have  to  be  very  care- 
fully sifted.  In  Vienna,  for  example,  nearly  all  cases  go  straight  to 
the  Allg.  Krankenhaus  ;  here  a  filtration  takes  place  through  the  dis- 
pensaries, and  our  statistics  undoubtedly  show  an  undue  proportion 
of  some  of  the  less  common  diseases.  I  propose  to-day  to  follow 
(though  I  have  elsewhere  criticised  it  adversely)  the  simple  alpha- 
betical order,  and  to  refer  to  those  diseases  which  I  consider  present 
points  of  special  interest  in  the  statistics,  as  well  as  to  those  diseases 
which  are  at  present  attracting  general  interest.  In  the  case  of 
certain  of  the  rarer  diseases  I  am  fortunate  in  being  able  to  show, 
thanks  to  Dr  Low,  a  lifelike  representation  of  the  condition  at  the 
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time  of  admission,  and  I  take  this  public  opportunity  of  sajing 
how  much  the  Skin  Dejiartment  and  the  students  of  this  school  owe 
to  his  artistic  skill. 

The  first  disease  to  which  I  think  attention  falls  to  be  directed  is 
alopecia  areata.  It  is  certainly  remarkable  that  out  of  2500  cases 
we  should  have  had  no  fewer  than  io()  of  that  disease.  In  Croker's 
statistics,  of  10,000  hospital  cases  25J  were  alojiecia  areata,  of  5000 
private  ones,  291.  (Private  statistics  are  not  so  dependable  as 
hospital  ones.  Of  my  last  one  hundred  cases,  seven  were  alojiecia 
areata,  and  in  a  hundred  taken  at  random  there  were  nine.  But 
though  these  figures  hapi>en  to  supjxjrt  my  view,  I  think  it  lietter 
to  leave  them  out  of  consideration.)  In  M'Call  Andereon's  statistics, 
published  with  the  rei)ort  of  the  Glasgow  Skin  Hospital,  just  at  the 
time  of  his  death,  there  were  iSOo  out  of  a  total  of  01,300  (41  yeai"s). 
If  the  proportion  in  London  had  lieen  as  high  ;is  with  us,  Croker's 
figures  would  have  l>cen  424  instead  of  253,  while  the  (Uasgow  figures 
would  have  been  2007  instead  of  iSf>o.  I  have  not  time  to-day  to  go 
more  closely  into  our  statistics,  but  I  may  note  that  the  last  three 
months  have  provided  us  with  no  fewer  than  twenty-nine  cases  of 
this  disease,  almost  twice  the  usual  average.  Believing  as  I  do 
in  the  contagiousness  of  this  disease,  I  am  extremely  interested  in 
these  figures. 

I  do  not  think  I  can  do  anything  more  usefully  to  bring  Ix^fore 
the  Society  the  scandal  of  favus  in  Edinburgh  than  by  marching 
through  the  theatre  a  small  detachment  of  the  cases  at  present 
under  our  rare.  We  all  knew  that  favus  was  a  disease  which  was 
common  in  Eilinburgh,  but  1  question  whether  any  of  you  would 
have  believed  that  we  could,  without  ilitTiculty,  lay  hands  on  nearly 
one  hundred  cases  of  this  really  terrible  disease.  In  the  Ivlter 
classes  it  is  easily  cured,  but  when  it  gets  a  hold,  as  it  does  in  the 
lower  classes,  it  is.  under  ordinary  circumstances,  an  incurable 
disease,  and  the  unfortunate  sufferers  are  cut  off  from  etluration. 
and  their  future  is  easily  prognosticated.  Some  of  these  cases  have 
been  under  our  care  for  three  or  four  years.  (»ne  of  them  has  had 
the  hair  removed  no  fewer  than  eight  tnnes,  ami  hxs  thus  l>een  on 
the  verge  of  cure  over  and  i>ver  again.  But  we  have  no  control 
over  them,  and  thev  disapi>ear  when  m  the  o|>inion  of  their  paR*nts 
they  are  nearly  well,  and  only  return  wlu-n  the  disea,se  has  resumed 
its  old  grip.  I  am  enough  of  a  Socialist  to  manitain  that  it  is  the 
duty  of  the  authorities  to  take  these  r;jses  m  hand,  and  stanjp  out. 
as  thev  easily  couM  do.  this  i>lot  u|^>on  Edinburgh,  and  I  hojie  to 
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impress  this  view  upon  the  new  Medical  Olttcer  of  Health  for  the 
city. 

Herpes  Zoster. — Like  other  dermatologists  I  have  long  been  struck 
by  the  apparent  epidemic  occurrence  of  this  disease,  and  I  am  rather 
disappointed  that  my  statistics  do  not  demonstrate  this  fact  more 
clearly.  Something  of  grouping  is  seen,  but  not  so  much  as  I  would 
have  expected.  I  daresay  one  reason  is  that  the  pain  of  herpes  keeps 
many  people  in  bed,  and  it  is  not  so  easy  to  drop  into  the  infirmary 
for  free  advice,  while  another  is  that  many  cases  go  to  the  medical 
waiting-room  and  are  admitted  to  the  medical  wards.  There  were 
altogether  twenty-four  cases — seventeen  in  males,  seven  in  females. 
Four  cases  occurred  on  the  2nd  and  3rd  of  February  of  this  year.  I 
would  be  much  obliged  if  those  who  have  cases  in  private  at  this  time 
would  inform  me  of  them. 

Impetigo  Contagiosa. — The  figures  for  this  disease  pretty  clearly 
demonstrate  its  epidemic  character.  The  general  recent  increase 
is  due  to  the  closer  supervision  now  exercised  in  the  Board  schools. 

I  would  just  like  to  say  that  in  my  experience  the  main  element 
of  speedy  success  is  the  thorough  application  of  properly  made 
starch"  poultices.  When  a  case  is  not  doing  well  it  will  generally 
be  found  that  these  are  badly  made.  The  figures  are  as  follows  :  — 
1907,  January,  7  ;  February,  8  ;  March,  5  ;  April,  10  ;  May,  10  ; 
June,  17  ;  July,  12  ;  August,  26  ;  September,  17  ;  October,  16  : 
November,  17  ;  December,  14.  1908,  January,  14  ;  February,  24  ; 
March,  23  ;   April,  21. 

We  have  had  twenty-three  cases  of  lupus  erythematosus.  There 
is  nothing  special  to  record  of  these.  As  usual  they  have  proved 
obstinate  and  capricious  in  their  response  to  treatment.  The  most 
interesting  fact  I  have  to  record  regarding  them  is  in  connection 
with  the  theory  that  they  are  in  a  sort  of  indirect  way  of  tuber- 
culous origin.  This  theory  was  put  forward  by  the  French  school 
just  after  it  had  been  made  sufficiently  clear  to  every  one  that  the 
disease  was  essentially  a  different  one  from  lupus  vulgaris.  The 
French  theory  (held  not  only  in  France)  is  that  although  the  disease 
is  not  itself  tuberculous,  it  is  nevertheless  dependent  upon  to.xins 
produced  by  the  tubercle  bacillus  in  some  hidden  focus.  Every 
case  of  lupus  erythematosus  occurring  in  an  individual  with  tuber- 
culous glands,  or  the  evidence  of  these  in  the  past,  was  triumphantly 
held  up  as  a  proof  of  the  correctness  of  this  theory.  It  is  not  easy 
to  prove  a  negative.  If  a  patient  had  lupus  erythematosus  and 
any  one  asserted  that  this  was  in  some  indirect  way  the  result  of 
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tuberculosis,  it  was  not  easy  to  demonstrate  that  it  was  not,  and  one 
was  compelled  to  wait  (or  the  fortunately  few  cases  who  died  from 
some  other  cause  while  still  affected  by  lupus  erythematosus.  Some 
of  these  have  shown  tuberculosis  on  examination,  others  have  not. 
It  has  always  apjjeared  to  me  that  any  case  of  the  disease  in  which 
the  absence  of  tubercle  could  be  demonstrated  demolished  the 
argument,  but  this  view  is  not  accepted  by  the  supporters  of  it. 

WTien  Calmette's  reaction  was  first  made  known  it  did  not  occur 
to  me  to  make  use  of  it  in  this  connection,  and  the  disastrous  results 
of  one  of  the  very  few  experiments  which  1  made  determined  me  not 
to  make  any  more.  But  in  Pirquet's  reaction  we  have  a  test  which  is, 
so  far  as  I  can  see,  quite  harmless  and  likely  to  prove  very  useful. 
I  show  the  first  case  in  which  I  made  use  of  it.  The  girl  had  on  her 
hand  a  condition  which  I  had  no  hesitation  in  diagnosing  as  lupus 
erythematosus,  but  on  the  nose  the  apjiearances  were  such  as  might 
be  confused  with  lupus  vulgaris.  Accordingly,  to  clear  the  matter 
up,  she  was  vaccinated  with  tulierculin,  with  an  entirely  negative 
result. 

I  have  repeated  this  on  one  or  two  other  c;ises.  Some  have 
sown  reaction,  always  slight,  and  others  have  not.  .\s  none  of  the 
patients  were  in  the  moribund  condition  in  which  the  reaction  is 
stated  not  to  apj>ear,  I  am  disposed  to  regard  the  exjx;riment  as,  on 
the  whole,  in  favour  of  those  who  look  on  the  dLse;ise  as  non-tulxT- 
culous,  although  I  know  jierfectly  well  that  those  who  hold  the  other 
view  will  direct  all  their  attention  to  the  fact  that  some  of  my  cases 
reacted. 

I  intenil  to  continue  the  cxjK'riment  on  all  available  cases, 
and  I  shall  faithfully  record  the  results  of  these  anil  of  control  cases. 

It  must,  however,  l>e  kept  in  mind  that  a  |x)sitive  reaction  docs 
not  prove  that  any  particular  eruption  on  the  skin  is  of  a  tulierculous 
nature. 

I  saw  not  long  ago  a  young  lady  with  an  eru|)tion  on  the  face 
which  I  had  no  hesitation  in  diagnosing  as  rosacea.  She  had  liccn 
under  the  care  of  an  exix-rt  in  another  city,  who,  having  found 
Calmette's  reaction  jx)sitivc,  came  to  the  conclusion  that  the  skin 
eruption  w;is  tnlierculous.  He  then  proceeded  to  treat  it  with  con- 
siderable doses  of  toiberculin,  with  at  first  distinct  imiirovcment. 
I  have  little  doubt  that  there  was  in  that  case  some  hidden  tul)er- 
culosis  which  was  res|X)nsible  for  the  reaction,  while  the  nnprovc- 
ment  which  followed  injections  was  due  to  the  improvement  of  the 
general  health,  or  wxs  jwssibly  a  mere  coincidence. 
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Lupus  Vulgaris. — I  do  not  propose  to  weary  you  with  details 
of  treatment  or  discussion  of  the  number  of  volts,  etc.,  which  ought 
to  be  used  in  connection  with  X-rays.  But  I  think  it  will  be  of 
interest  that  I  should  demonstrate  some  cases  which  have  been  long 
under  treatment  in  the  Skin  Department.  As  I  have  said  elsewhere, 
I  think  the  chief  service  which  Finsen  rendered  to  Medicine  was  in 
demonstrating  anew  the  merits  of  perseverance.  These  cases, 
the  former  extent  of  which  can  easily  be  seen  from  the  scars,  de- 
monstrate what  can  be  done  by  that  useful  quality.  I  am  not, 
however,  sure  whether  the  oleate  of  mercury  which  Jamieson  has 
a  large  share  of  the  merit  of  introducing  to  the  profession  in  con- 
nection with  this  disease  is  not  very  nearly  as  useful  as  the  X-rays, 
and  I  am  certain  that  Hutchinson's  old  method  of  boring  out  nodules 
with  a  match  dipped  in  the  solution  of  the  acid  nitrate  of  mercury 
will  cure  a  great  many  cases.  It  is  the  combination  of  two  or  more 
methods  that  usually  leads  to  success,  and  I  am  no  blind  adherent 
of  any  one  means.  In  connection  with  X-ray  treatment  I,  some 
years  ago,  drew  attention  to  the  greatly  increased  proportion  of 
cancerous  developments  in  cases  which  healed  under  treatment  by 
this  method  for  long  periods.  Similar  observations  have  been  made 
in  other  quarters.  Sequeira  found  that  nearly  3  per  cent,  of  his 
male  cases  of  lupus  developed  epithelioma,  and  Dacosta  had  seven 
cases  out  of  seventy-two  treated  by  X-rays.  I  have  no  time  at 
present  to  discuss  the  connection  between  the  treatment  and  the 
application,  important  though  it  is  ;  but  I  wish,  in  mentioning  it, 
to  point  out  the  importance  of  being  on  the  constant  watch  for  the 
early  symptoms  of  malignant  disease. 

It  is,  I  think,  generally  taught — I  speak  liable  to  correction — 
that  carcinoma  in  young  persons  is  specially  virulent.  I  am,  of 
course,  not  in  a  position  to  speak  of  general  carcinomas,  but  I  must 
say  that  it  has  not  been  my  experience  in  lupus  cancer.  I  am  able 
to-night  to  show  one  case  and  a  cast  of  another  which  demonstrate 
the  curabihty  of  some  at  least  of  these  cases.  My  first  case  was  that 
of  a  young  lawyer  who  has  been  under  my  treatment  for  many  years. 
With  the  progress  of  his  lupus  we  are  not  at  present  concerned. 
Some  four  years  ago  he  developed  a  warty  growth,  which,  when  I 
saw  it,  had  reached  the  size  of  a  walnut.  It  was  obviously  malignant, 
and  I  told  him  that  it  must  be  removed.  Mr  Wallace  kindly  took 
him  in  charge  and  excised  the  growth,  which,  on  examination,  was 
beyond  all  doubt  an  epithelioma.  The  condition  of  the  parts  around 
was  such  that  in  spite  of  all  efforts  the  edges  could  not  be  brought 
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together  ;  the  wound  granulated  from  the  bottom,  and  ultimately 
after  several  months  healed  up.  \'ery  soon,  however,  the  growth 
reappeared,  and.  as  these  patients  will  so  often  do,  he  kept  away 
from  me,  hoping  against  hope  that  it  would  disap|)ear.  When  1 
ne.xt  saw  him  the  growth  was  as  large  as  an  orange.  A  suigical 
operation  would  have  been  a  formidable  one  anil  the  after-treatment 
very  prolonged,  so,  after  laying  the  facts  before  him,  it  was  agreed 
that  I  should  treat  the  growth  by  erasion.  This  I  did.  and  canu- 
very  soon  down  to  a  firm  layer  of  fibrous  tissue,  which  I  thoroughh 
scrubbed  with  caustic  potash,  as  recommended  by  many  of  the  oldei 
surgeons.  The  growth  reapjieared  l>efore  he  left  the  home,  and  ni 
six  weeks  was  nearly  as  large  as  before.  I  readmitted  him,  re]>eateil 
the  scraping,  and  applied  arsenious  acid.  The  pain  of  this  applica- 
tion was  very  great,  but  he  ixjre  it  most  nobly.  He  was  only  a  wei-k 
in  the  home,  and  when  he  left  the  granulations  looked  healthy. 
Ne.xt  time  I  saw  hiin  there  was  a  small  recurrence,  which  was  agani 
scraped  under  local  anesthesia  and  treated  by  chromic  acid.  1 
am  satisfied  that  the  results  are  at  least  as  good  as  could  have  l>een 
achieved  by  any  cutting  operation,  while  it  would  have  taxed  even 
the  plastic  skill  of  the  late  Mr  Annandale  to  have  made  flaps  from 
the  lupus  tissue. 

The  patient,  whom  I  now  show  along  with  a  \ery  bad  photo- 
graph taken  by  myself  of  the  condition  l>efore  u|)eration,  was 
treated  at  once  by  erasion  and  the  application  of  chromic  acid,  with, 
I  think  it  will  be  admitted,  complete  success. 

A  most  interesting  case,  of  which  I  can  only  show  a  cast,  was 
that  of  a  patient  who  was  treated  in  a  provincial  infirmary  for  lupus 
by  the  X-rays.  She  was  a  very  intelligent  girl,  and  matle  herself 
so  generally  useful  that  she  ap|>arenlly  had  the  run  of  the  |>lace,  and 
illogically  aigued  that  if  some  X-ray  treatment  was  g(Kxl  for  her 
disease  then  more  would  lie  still  Ix'tter.  She  accordingly,  whenever 
opportunity  occurretl,  and  it  occuired  daily,  used  to  give  herself 
a  dose  of  the  X-ra^-s.  The  cast  shows  the  condition  when  I  first 
saw  her  in  August  last,  and  1  nuist  expl.an  that  unfortimately  she 
came  up  the  ilay  that  Dr  Low  wxs  going  on  holiday,  and  the  cast 
was  taken  by  myself  and  painted  by  him  from  notes  and  from 
memory.  The  girl  came  to  me  jirepared  to  hear  the  verdict  that  her 
arm  must  be  removed,  and  it  w;is  with  considerable  mi.sgiving  that 
1  explained  to  her  mother  the  whole  reas<ins  of  delay,  and  took  ujxm 
myself  the  lesjHmsibility  of  treating  it  by  less  radical  measures.  The 
edges  were  scrajicil  and  tlic  whole  surface  treated  wiili  arsenious  acid 
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paste.  She  bore  the  suffering  admirably,  and  the  results  have  been 
most  satisfactory.  I  saw  her  last  week,  when  a  small  recurrence, 
the  size  of  a  small  hazel-nut,  was  present.  This  I  removed  under 
local  anaethesia,  and  I  have  little  doubt  that  it  will  do  well.  She 
has  a  perfectly  useful  right  hand. 

The  first  case  in  which  I  used  the  new  tuberculin  was  one  of 
mi.xed  infection  (tubercle  and  syphilis),  and  the  patient  was  a  mere 
wreck  of  humanity'.  Dr  Shennan  kindly  undertook  the  estimation 
of  the  index,  which  was  then  supposed  to  be  essential  to  the  carrying 
out  of  the  treatment.  Her  improvement  was  very  marked,  and  I 
was  greatly  encouraged  to  continue  with  the  treatment.  But  it 
was  soon  evident  that  if  every  case  was  to  be  controlled  by  the 
index,  only  a  very  small  percentage  of  my  patients  could  obtain 
the  benefit  which  was  so  obvious.  Accordingly  I  joined  the  ranks 
of  the  empirics,  and  unless  there  were  obvious  reasons  to  the  con- 
trary I  gave  all  my  severe  lupus  cases  an  injection  of  1.15000th 
of  a  milligram  every  four  weeks.  In  all  of  them  the  result  has 
been  satisfactory,  the  most  noticeable  feature  being  the  way  in 
which  the  patches  break  up,  strands  of  healthy  tissue  appearing 
among  the  areas  of  the  disease. 

The  patient  whom  I  now  present  was  entirely  unable  to  work 
owing  to  the  e.xtensive  lupus  of  both  his  arms.  He  is  now  able  for, 
and  has  been  offered,  work,  but  he  is  so  impressed  with  the  improve- 
ment that  he  proposes  to  continue  working  at  the  treatment 
for  a  time  longer.  In  his  case  the  systematic  inunction  of  oleate 
of  mercury  and  exposure  to  the  X-rays  have  been  used  in 
addition. 

I  have  not  yet  commenced  the  administration  of  tuberculin  by 
the  mouth,  but  if  it  is  as  satisfactory  as  is  reported  by  Latham,  it 
would  seem  that  we  have  still  further  simplification  of  treatment 
at  our  disposal. 

Molluscum  Contagiosum. — ^\Ve  have  had  in  sixteen  months, 
out  of  2500  cases,  eleven  cases  of  this  disease.  In  M'Call  Anderson's 
61,000  cases  only  thirty-two  occurred.  Five  of  my  cases  were  regular 
attendants  at  the  public  swimming  baths.  The  connection  between 
molluscum  contagiosum  and  public  baths  is  well  recognised.  In  the 
East  (not  the  East  of  Scotland)  it  is  known  as  the  itch  of  the  bath. 
It  does  not  by  any  means  occur  always  on  parts  which  are  covered 
by  the  bathing-dress.  I  believe  the  best  method  of  treatment  is 
to  seize  each  tumour  with  a  pair  of  forceps  and  eviscerate  it.  Ordi- 
nary squeezing  is  useless,  for  that  merely  squeezes  out  part  of  the 
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contents  ;    the  pressure  must  be  such  as  to  cause  the  whole  tumour 
to  shell  out  of  the  skin. 

This  year  I  have  had  a  remarkable  series  of  ringworm  of  the 
nails.  In  my  book  I  refer  to  this  as  an  astonishingly  rare  affection, 
and  I  am  still  astonished  at  the  rarity  of  the  disease  in  children, 
but  I  am  now  wondering  whether  it  is  my  carelessness  or  coincidence 
which  has  brought  together  in  three  or  four  months  no  fewer  than 
five  cases  of  ringworm  of  the  nails  in  adults.  They  are  not  new  cases, 
some  of  them  have  lasted  for  as  much  as  nine  years,  and  it  is  deplor- 
able to  think  how  much  disease  may  have  been  spread  innocently 
by  their  owners.  One  of  these  cases  I  am  able  to  demonstrate, 
others  though  not  here  in  the  body  are  here  in  the  wa.\,  for  I  can 
show  casts  of  them  either  by  Dr  Low  or  by  my  secretary.  Miss  Rae. 
The  fungus  of  which  I  hand  round  the  photograph,  taken  in  the 
College  of  Physicians'  laboratory,  is  e.xtraordinarily  abundant,  and 
one  is  really  at  a  loss  to  understand  why  these  patients  did  not  con- 
stantly suffer  from  outbreaks  of  the  disease  on  other  parts. 

Of  rosacea  we  had  sixty-two  cases.  Of  these,  live  are  noted  as 
suffering  from  indigestion,  three  from  constipation,  two  from 
headaches  :  one  "  used  to  be  troubled  with  indigestion."  in  another 
the  appetite  is  noted  as  poor,  and  another  is  alcoholic.  In  fifteen 
it  is  noted  that  the  patients  asserted  that  there  was  nothing  wrong 
with  their  digestion,  and  as  the  question  was  generally  asked  we 
may  assume  that  at  all  events  the  majority  of  the  remainder  did 
not  suffer  severely. 

I  am  a  ven>'  thorough  lieliever  in  the  seborrheic  nature  of  this 
disease,  and  over  and  over  again  I  have  had  evidence  lx)th  in  hos]>ital 
and  private  work  which  has  strengthened  my  belief.  But  I  hardly 
hoped  to  be  able  to  demonstrate  the  application  of  the  theory*  so 
convincingly  as  I  am  able  to  do  to-day.  The  patient  whom  I  show 
is  the  original  of  the  illustration  in  the  last  edition  of  my  book.  She 
came  to  the  Inlirniary  on  12th  February. 

Her  card  savs  she  has  suffered  from  the  eruption  for  twelve 
years.  She  luis  no  indigestion.  She  has  marked  sclx)rrh<ea  of  the 
scalp.  She  h;is  since  carried  out  treatment  for  the  selwiThaa,  and 
when  she  rame  to  see  me  on  Monday  I  <lid  not  recognise  her. 
Neither  I  think  will  you. 

She  is  further  interesting  to  me  in  that  she  has  typical  |isoiiasis 
on  her  knees,  but  1  do  not  projHise  to  weaiy  the  Society  with  my 
own  fads. 

Vaccine    Therapy. — Pcrhai*   general    mterest    in  skin    deimit- 


SIXTEEN    months'    WORK    IN    SKIN    DEPARTMENT      227 

ments  is  at  present  most  directed  in  the  merits  of  vaccine  therapy. 
I  may  say  at  once  that  in  the  case  of  certain  diseases  the  method 
recalls  the  Chinese  incident  of  burning  down  the  house  in  order 
to  get  roast  pig.  There  are  such  simple,  such  efficient,  such  safe 
means  of  treating  the  diseases  I  refer  to,  that  I  have  not  thought  it 
my  duty  to  experiment  on  them. 

In  others  I  am  a  thorough  convert  to  the  new  method.  In 
generalised  furunculosis  there  is  no  doubt  of  its  efficacy,  but  it  is 
in  sycosis  that  I  have  found  it  of  most  real  help.  It  is  remarkable 
how  opinions  differ.  WTien  in  the  early  days  of  enthusiasm  for 
X-ray  treatment  of  this  disease  I  felt  compelled  to  enter  a  protest 
against  the  excessive  claims  put  forward  I  was  referred  to  as  some- 
thing like  a  dermatological  Mrs  Partington.  And  now  I  find  my 
friend  Dr  WTiitfield,  one  of  the  earliest  and  most  scientific  of  the 
opsonists,  expressing  himself  with  some  doubt  as  to  the  merits  of 
the  vaccine  method  in  this  disease.  One  can  only  speak  as  one 
finds,  and  I  can  simply  say  that  cases  that  have  defied  all  other 
treatment  have  yielded  to  injections  to  vaccine  prepared  from  their 
own  staphylococci  for  me  by  Professor  Ritchie.  One  of  these  cases 
I  present.  His  case  was  so  severe  that  he  was  about  to  be  dis- 
missed from  his  situation,  and  when  I  tell  you  that  he  was  not  a 
salesman  in  a  Princes  Street  shop  but  a  warder  in  the  Calton  Jail, 
you  can  understand  how  bad  he  was.  He  has  had  seventeen 
injections,  and  is  now  practically  well. 

I  have  used  this  treatment  in  two  cases  of  pemphigus  foliaceus. 
One  of  these  cases  will  be  shown  later  by  Dr  Low,  and,  in  the  mean- 
time, I  prefer  to  reserve  my  judgment  on  its  merits.  At  all  events 
it  has  done  no  harm. 

I  think  it  will  be  expected  that  I  should  say  something  of  this 
treatment  in  acne.  Briefly  my  opinion  is  that  in  uncomplicated 
cases  of  that  disease  it  is  not  of  much  value.  There  are  cases  of 
pustular  eruptions  on  the  face  which  masquerade  as  acne,  but  are 
not  that  disease  ;  and  believing,  as  I  do,  that  acne  is  due  to  a  definite 
organism,  I  fail  to  see  why  one  should  expect  acne  to  disappear  on 
the  injection  of  staphylococcal  vaccine. 

I  had  in  my  ward  a  patient  with  psoriasis,  who  at  the  same 
time  suffered  from  furunculosis.  He  was  treated  with  vaccine  made 
from  his  own  cocci,  and  though  his  boils  improved  his  psoriasis  did 
not. 
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Meeting  IX. — June  3,  1908 

L)r  Jamks   Ritchie,  PresuUnt,  in  lilt  Chair 

I.  Exhibition  of  Patients 

I.  yir  F.  M.  Caird  exhibited  two  patients — 

{a)  A  boy,  £ct.  14,  when  working  in  a  coal-mine,  was  thrown  from 
a  runaway  hutch  and  sustained  a  severe  bruise  of  the  lumbar  region. 
He  suffered  intense  pain,  and  on  the  following  morning  was  lying 
with  his  legs  drawn  up,  tenderness  in  the  lumbar  region  and  over  the 
right  rectus, a  rapidly  increasing  pulse-rate, and  somewhat  diminished 
liver  dulness.  Median  laparotomy  revealed  extensive  sub|x?ritoneal 
haemorrhage  into  the  ascending  and  hepatic  mesocolon  and  adjacent 
parieties,  a  distended  cjecum.  and  rather  colla])sed  transverse 
colon.  There  was  no  other  lesion,  but  the  ixjritoncal  cavity  was 
filled  with  blootl-staincd  serum.  The  ])eritoneum  was  washed  out 
and  Keith's  tubes  used  to  drain  the  jwuch  of  Douglas.  In  view  of  a 
possible  paresis  of  the  colon,  the  appentiix  was  brought  out  through 
the  abdominal  wall  and  a  rublwr  tube  passe<l  through  it  into  the 
caecum.  On  the  third  day,  fseces  came  from  the  tulw  and  flatus 
was  passed.  The  liowels  then  acted  after  a  dose  of  calomel,  the 
rubber  tube  was  removed,  and  satisfactory  jirogress  followed. 

(h)  A  young  man,  »t.  23,  who  had  symptoms  of  jierforated  gastric 
ulcer.  A  large  ajierture  was  found  at  the  pylorus,  and  its  closure  so 
narrowed  the  gastric  outlet  that  a  jxjsterior  gastro-jejunostomy 
was  also  made.  He  jiassed  flatus  on  the  third  day,  and  the  lx)weLs 
acted.  A  few  hours  later  he  awoke  with  severe  pain,  and  liecame 
collapsed.  Pulse,  no:  tem]Xfrature.  c/j,  with  cold  extremities  and 
pinched,  greyish  face.  Chloroform  was  administered,  an<l  on  remov- 
ing the  dressing  the  abdomen  was  found  to  Ix'  greatly  distended  and 
drum-like.  A  free  mesial  incision  displayed  a  huge  volvulus  of  the 
ileum,  black,  tense,  and  as  it  w;us  manipulated  it  gave  way  at  a 
small  point.  Clamps  were  applied,  the  entire  gut  and  stomach  were 
em|)tieil,  and  the  gangrenous  ile»im  removed.  End-to-enil  suture 
and  irrigation  of  the  ]K>ritt7neum  was  carried  out.  the  abdomen 
closed,  and  the  jxjuch  of  Douglas  drained.  In  all  10  feet  4  inches  of 
gut  were  removed.  The  patient  has  made  a  good  recovery.  At  the 
end  of  four  weeks  the  diarrhaa,  which  ]>laguetl  him  .it  first,  has 
ceased,  and  he  has  one  firm  motion  a  day. 

2.  Mr  C.  ir.  Cathcarl  exhibited —  a  case  of  supposeil  anchylosis 
of  lower  jaw. 

.\niiif  I...  age  25,  was  admitteii  to  Ward  15,  Royal  Infirmary, 
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on  February  17,  1908,  on  account  of  firm  closure  of  the  lower  jaw. 
Her  symptoms  began  in  1901,  by  pain,  stiffness,  and  a  crackling  sound 
in  the  right  temporo-maxillary  joint  on  movement.  After  some 
weeks  she  was  admitted  to  the  Edinburgh  Royal  Infirmary,  and  an 
operation  was  performed  on  the  right  condyle  of  the  lower  jaw 
(excision  ?).  For  a  year  she  seemed  to  be  quite  well,  but  stiffness  and 
pain  attacked  the  left  temporo-maxillary  articulation.  In  July  1904, 
she  was  admitted  to  Glasgow  Royal  Infirmary,  where  an  operation 
was  performed  upon  the  left  condyle.  She  was  only  partially 
relieved,  and  the  stiffness  soon  returned  and  gradually  increased. 

When  she  was  admitted  to  Ward  15,  her  mouth  was  so  firmly 
closed  that  she  could  receive  fluid  nourishment  only,  and  that 
through  an  aperture  formed  by  the  extraction  of  two  lower  incisor 
teeth. 

Injections  of  fibro-lysin  were  tried  and  were  followed  by  some 
improvement.  They  had  to  be  abandoned  owing  to  their  setting  up 
irritation  at  the  seat  of  puncture,  and  the  closure  rapidly  became  as 
firm  as  ever. 

Electrolysis  was  next  tried,  but  led  to  so  much  irritation  that  it 
also  was  given  up. 

The  only  resource  then  seemed  to  be  a  modification  of  Esmarch's 
operation,  performed  at  the  angle  of  the  jaw  on  one  or  possibly  both 
sides.  This  was  explained  to  the  patient,  and  she  was  not  only 
willing,  but  desirous,  to  have  it  performed. 

Under  chloroform,  a  skin  incision  was  made  at  the  angle  of  the 
jaw.  As  the  patient's  breathing  was  then  somewhat  embarrassed, 
ilr  Cathcart  refrained  from  the  operation  till  the  breathing  should 
be  more  satisfactory.  In  trying  to  lift  up  the  base  of  the  tongue 
through  the  floor  of  the  mouth  he  noticed  that  the  lower  jaw  had 
become  relaxed.  A  gag  was  introduced  and  the  jaw  was  widely 
opened  quite  easily,  and  without  the  sensation  of  any  adhesions  hav- 
ing been  broken  down.  As  this  showed  that  the  closure  had — recently 
at  least — ^been  functional  and  not  organic,  the  operation  was  stopped 
at  that  point.  The  skin  incision  was  stitched  up,  and  the  patient 
was  allowed  to  come  out  of  chloroform  with  a  gag  holding  the  jaws 
wide  open.  This  was  to  impress  upon  her  mind  that  full  opening 
was  possible.  Afterwards  everything  was  done  to  encourage 
her  in  the  belief  that  the  jaws  would  give  no  further  trouble.  She 
left  the  hospital  in  a  few  days  with  full  voluntary  power  of  opening 
her  mouth.  She  has  remained  quite  free  from  trouble  since  going 
home  a  fortnight  ago. 
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Although  this,  in  its  last  phase  at  least,  seems  to  have  been  a  case 
of  hysterical  contraction,  the  patient  was  not  one  in  whom  hysteria 
would  have  been  exiK^cted.  The  early  s\Tnptoms  were  like  those 
of  rheumatism.  The  third  surgeon  into  whose  hands  she  fell  dis- 
covered the  absence  of  organic  mischief  only  by  accident.  Whether 
or  not  his  predecessors  were  deceived,  as  he  just  escajx'd  being 
deceived,  the  case  is  instructive  as  showing  the  amount  of  mutilation 
that  a  hysterical  patient  was  willing  to  undergo  to  obtain  relief 
from  a  fancied  inability  to  open  her  mouth. 


II.   OrIGIS.\L   Co.MMlXIC.\TIOXS 

I.   RE.M.\RKS  ON  CONGENITAL  STENOSIS  OF  THE  PVL(  )Krs 
IN  THE  ADLLT 

By  Wll.i.lAM  Ri'ssKLI,  M.D.,  K.R.C.l'.Ed.,  Physician  to  and  Lecturer  on 
Clinic.ll  Medicine  in  the  Royal  lnfirmar>',  Edinburgh  ;  Lecturer  on 
Practice  of  Medicine ;  formerly  Lecturer  on  I'athology,  School  of 
Medicine,  Edinburgh. 

Pyloric  Stenosis. 

In  approaching  the  special  subject  with  which  this  communication 
deals  it  is  not  inapprojiriate  that  the  generally  recognised  causes  of 
pyloric  stenosis  should  be  enumerated.  No  doubt  the  recognised 
causes  are  usually  the  common  causes.  On  this  ground  the  cause 
of  stenosis  here  sjiecially  dealt  with  njight  l>e  place<I  amongst  the 
uncommon  causes,  for  it  has  been  sparingly  and  hesitatingly  re- 
cognised even  as  a  [wssibility  :  and  yet  it  may  soon  lie  seen  that  it 
ought  to  lie  given  a  place  in  the  common  list.  However  that  may 
be.  at  present  the  commonly  recognised  causes  are.  i.  ulcer,  2. 
cicatrix,  anil  j.  malignant  di.seasc. 


Pyloric  Spasm. 

That  any  <>l  these  three  conditions  may  cause  lecurnng  spasm 
contraction  of  the  pylorus,  going  on  to  muscle  thickening,  will  not 
be  questioned  by  any  sound  clinical  pathologist.  That  the  spasm 
is  due  to  local  irritation  will  Ix'  generally  conceded  ;  while  the 
further  jirojuisilion.  that  the  sp;Lsm  is  an  imjiortant  factor  in  ocdutl- 
ing  the  jiyloric  outlet,  will  Ik-  readily  accepttnl  by  clinicians  who 
have  watched  such  cases  with  anv  reasonable  measure  of  interest. 
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That  pyloric  spasm  may,  in  addition  to  the  causes  just  enume- 
rated, be  also  determined  by  the  direct  stimulation  or  irritation 
produced  by  the  chemical  constitution  or  mechanical  composition 
of  the  gastric  contents  upon  the  unbroken  pyloric  wall  will  not  meet 
with  such  general  acceptance  ;  while  probably  only  few  clinicians 
have  confirmed  Lauder  Brunton's  (i)  observation  that  pyloric  spasm 
may  accompany  migraine,  and  be  but  an  additional  manifestation 
of  an  explosive  neurosis. 

Effect  of  Pyloric  Stenosis. 

Without  going  into  details,  which  are  unnecessary,  it  may  be 
noted  that  the  main  results  or  manifestations  of  stenosis  are  those 
of  stomach  dilatation  or  of  stomach  ptosis.  The  size  and  position 
of  the  stomach  can,  as  a  rule,  be  easily  determined  by  physical 
examination  ;  while  the  recurring  vomiting  demonstrates  the 
retention  in  the  stomach  of  material  which,  under  normal  circum- 
stances, is  readily  passed  on  into  the  duodenum. 

A  further  and  a  very  important  effect  of  pyloric  stenosis  is 
visible  stomach  peristalsis.  This,  when  present,  at  once  excludes 
the  possibility  of  the  dilatation  or  ptosis  being  due  to  muscular 
atonicity  resulting  from  catarrh,  anaemia,  or  nervous  debility.  It 
is  only  in  pyloric  obstruction,  associated  with  the  retention  of  con- 
siderable power  in  the  muscular  wall  of  the  viscus,  that  this  symptom 
will  be  noted  ;  and  in  my  experience  such  a  loss  of  power  only  occurs 
in  extreme  cases,  which  are  either  cases  in  which  there  has  been  a 
long  history  of  gastric  trouble,  or  are  malignant,  with  a  relatively 
rapidlj'  progressive  debility  and  a  correspondingly  short  history. 
Where  definite  pyloric  swelling  is  palpable  the  merest  tyro  in  clinical 
medicine  has  no  difficulty  in  ascribing  the  gastric  symptoms  to  pyloric 
obstruction. 

Congenital  Stenosis  an  Additional  Cause  of  Pyloric  Obstruction  in 

the  Adult. 

From  the  preceding  summary  I  hope  it  may  be  conceded  that  I 

approach  the  subject  of  congenital  stenosis  of  the  pylorus  in  the 

adult  with  sound  views  regarding  pyloric  stenosis  in  general,  and  I 

therefore  turn  now  to  the  special  theme  of  this  communication. 

The  best  way  of  expounding  my  subject  is  to  begin  from  the 
historical  side  ;  and  here  we  need  not  too  seriously  concern  our- 
selves with  the  question  as  to  who  recorded  the  first  case.     John 
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Thomson  (2)  ascribed  it  to  Williamson  of  Leith  in  1841,  Dslei  (j) 
has  put  it  back  to  Dr  Hezekiah  Beardsley  in  1788  ;  further  research 
may  put  it  back  into  the  still  darker  ages  of  medicine.  For  our 
present  purpose  it  is  not  profitable  to  go  t)eyond  the  years  1879  and 
1885.  In  the  former  year,  1871J.  Heinrirh  I.anderer  (4)  published 
the  thesis  submitted  by  him  for  the  doctorate  of  medicine  of  the 
L'niversity  of  Freiburg.  It  was  entitled  Congenital  Sifnosis  of 
Ifii-  Pylorus.  After  referring  to  the  hitherto  knoxx-n  causes  of  pyloric 
stenosis  .and  gastric  dilatation,  he  proceeded  to  show  that  there  was 
an  additional  condition  to  those  he  had  enumerated — namely,  one 
in  which  the  stenosis  was  congenital.  He  supjwrted  this  thesis 
by  giving  details  of  ten  instances  in  which  he  noted  jiyloric  narrow- 
ing. The  first  case  oliserved  was  a  man  of  45  years,  who  had  been 
for  years  in  the  hands  of  doctors  on  account  of  stomach  <lisorder. 
After  death  it  was  found  that  he  had  an  enormously  dilated  stomach 
without  structural  change,  no  thickening  at  the  pylonis.  and  yet  a 
pyloric  outlet  so  small  as  to  measure  only  2  mm.  This  led  to  the 
careful  examination  of  the  condition  of  the  pylorus  in  other  bodies. 
The  result  was  that  he  collected  other  nine  instances  of  narrowing  m 
persons  ranging  in  age  from  43  to  6j  years.  The  degree  of  stenosis 
varied.  Although  it  was  only  in  the  first  case  that  a  previous 
history'  was  available,  his  clinical  acumen  led  him  to  realise  that  this 
was  a  condition  which  must  Ix;  of  imiwrtancc  to  the  clinician. 

In  1885,  Professor  Rudolf  Maier  (5)  of  Freiburg  published  in 
\'ircliow's  Arcliiv  a  contribution  to  the  same  sul>jcct.  He  gave  a 
short  account  of  31  cases  in  which  he  had  fouml  a  pyloric  stenosis 
which  he  believed  to  l>e  congenital.  The  olwervations  were  made 
at  posl-morlcm  e.\aminations.  his  attention  having  lx?en  drawn  to 
the  matter  by  a  striking  example  of  the  condition  having  occurred  in 
one  of  his  patients.  The  cases  varied  in  age  from  12  to  75  years. 
The  degree  of  narrowing  of  course  varied  considerably,  but  in  none 
was  the  narrowing  associated  with  what  we  would  call  a  coarse 
structural  lesion.  As  the  result  of  these  oljscnations  he  se|iarated 
his  cases  into  two  grouj>s  :  First,  a  simple  form  ;  second,  a  combined 
form.  The  second  group  contained  the  cases  in  which,  in  addition 
to  stenosis,  there  was  thickening  of  the  pylonis.  With  regard  to  the 
'irst  grouj),  where  narrowing  was  present  without  other  change  at 
'lie  pylonis.  he  did  not  think  there  was  reasonable  room  tor  doubt 
that  they  were  congenital  ;  those  in  which  there  was  pyloric  thicken- 
ing in  addition  to  narrowing  he  examined  more  fully  and  argued 
more  closely  in  supjxirt  of  their  congenital  nature. 
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This  argument  we  need  not  follow  now,  for  later  developments 
have  strengthened  his  contention  that  a  combined  form  is  met  with 
in  the  adult.  At  the  same  time  the  subject  cannot  be  left  without 
indicating  that  the  description  of  the  changes  he  observed  will  be 
found  well  worthy  of  attention  from  those  speciaUy  interested  in  the 
exact  anatomical  appearances  presented  by  them. 

Congenital  Hypertrophic  Stenosis  in  Infants. 

The  next  important  step  was  the  recognition  that  the  condi- 
tion now  known  as  hypertrophic  pyloric  stenosis  in  infants  was  a 
pathological  fact  and  a  clinical  entity.  Hirschsprung  (6)  in  1888 
seems  to  have  been  the  first  to  describe  the  condition  ;  but  many 
members  of  the  profession  probably  first  had  their  attention  drawn 
to  the  subject  by  John  Thomson's  (7)  paper  published  in  iSq/. 
Since  those  dates  the  flood  of  literature  on  the  subject  has  attained 
portentous  proportions.  It  is  no  part  of  my  present  purpose  to  deal 
with  that  literature,  or  with  the  differences  of  opinion  which  have 
risen  up  around  the  etiology  of  the  condition — that  may  be  left  in 
the  hands  of  the  protagonists  already  in  the  field.  It  may,  however, 
he  taken  as  established  that  there  is  met  with  early  in  infant  life  a 
stenosis  of  the  pylorus  due  to,  or  accompanied  by,  marked  thicken- 
ing of  the  muscle  of  the  pylorus  ;  that  the  condition  is  commonly 
regarded  as  congenital,  and  is  described  as  congenital  hypertrophic 
stenosis  in  infants. 

It  does  not  appear,  so  far  as  a  cursory  look  through  some  of  the 
literature  has  disclosed,  that  any  other  form  of  stenosis  has  been 
observed  in  infants  ;  that  is  to  say.  there  are  no  examples  of  the  class 
Maier  called  simple  stenosis. 

The  hypertrophic  stenosis  is  much  the  same  as  Maier's  Combined 
Form.  It  is  so  easy  of  recognition  in  extreme  cases  that  one  wonders 
now  that  clinicians  had  not  recognised  it  long  before. 

On  that  lack  of  observation  on  the  part  of  clinical  pathologists 
it  is  not  necessary  to  enlarge.  It  is,  however,  necessary  to  claim 
that  in  a  condition  of  this  type  there  must  of  necessity  be  degrees 
of  stenosis  and  degrees  of  thickening.  All  infants  with  hyper- 
trophic stenosis  of  the  pylorus  do  not  die.  Only  the  severe  cases 
are  seen  by  the  expert,  and  it  is  only  for  them  that  surgical  aid  is 
required. 

That  all  cases  have  not  the  same  measure  of  pyloric  narrowing, 
and  therefore  do  not  show  equally  urgent  clinical  symptoms,  will 
presumably  be  granted  as  a  sound  proposition.     In  support  of  the 
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proposition  there  indeed  emerges  from  the  literature  what  to  my 
mind  is  an  illuminating  difference  of  opinion.  It  is  this  :  Con- 
troversy has  arisen  as  to  the  part  that  spasm  of  the  pylorus  takes 
in  the  production  of  the  hy[>ertrophy  and  of  the  stenosis.  Pfaundler 
(8)  goes  far  when  he  holds  that  the  condition  is  entirely  one  of 
local  cramp  or  spasm,  and  that  it  can  be  successfully  combated  by 
medicinal  and  dietetic  measures.  Pfaundler's  contentions  arc  based 
on  clinical  observation,  and.  as  such,  they  belong  to  the  data  on 
which  judgment  has  to  be  founded.  At  the  same  time,  if  1  do  not 
question  his  obsers'ations,  neither  do  I  question  the  ol)servations  of 
those  who  have  had  exi>ericnce  of  cases  unrelieved  by  dietetic  or 
medicinal  measures,  and  imi)eratively  requiring  surgical  measures 
for  the  relief  of  a  j:)ermanent  and  structural  obstruction. 

From  this  it  must  be  inferred  that  there  are  degrees  of  stenosis, 
and  that  a  pyloric  stenosis  is  not  incompatible  with  infant  life  ;  that 
in  spite  of  its  presence  life  may  lie  continued  into  childhcKxi  and  even 
onwards. 

Simple  Stetwsis  in  Infants. 

That,  so  far  as  I  know,  there  is  no  recognition  in  infancy  of  what 
Maier  calls  simple  stenosis  is  to  me  inexplicable,  and  when  cases  lx>gin 
to  be  recorded  of  simple  stenosis  of  the  pylorus  l>eing  found  in 
children  of  6  years  when  on  the  ojierating  table,  it  is  at  least  sug- 
gestive that  there  is  a  clinical  hiatus  which  ought  not  to  be  difficult 
to  fill. 

T/u:  Present  Medical  Position. 

When  we  inquire  into  the  jwsition  congenital  stenosis  of  the 
pylorus  in  the  adult  occupies  in  the  realm  of  clinical  medicine  at  the 
present  moment,  there  are  facts  to  Ih"  noted  which  have  considerable 
significance.  The  article  on  dilatation  of  the  stomach  (9)  in  Allbutt's 
"  Sj-steni  of  Medicine  "  is  from  the  pen  of  the  erudite  editor  himself, 
but  there  is  no  mention  of  this  condition  amongst  the  caiiscs  of 
dilatation. 

Sidney  Martin  (10)  and  Hemmeter  (11)  do  not  mention  the  con- 
dition. Ewald  (12).  quoting  Linderer  .ind  Maier,  includes  con- 
genital stenosis  amongst  the  mechanical  constrictions  met  with  at 
the  ]iylorus.  Van  N'alzah  and  Nislx>t  (13)  recognise  congenital 
pyloric  stenosis  in  infants,  .ind  state  that,  with  the  oliserv.-ince  of  a 
pro|)er  diet,  they  may  live  into  adult  life. 

1-ambert  and  Fisher  (14),  writing  in  kh^j  on  lx;nign  stenosis 
of  the  pylorus,  do  not  mention  the  congenital  fonn. 
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Riegel  (15),  writing  this  year,  only  refers  to  congenital  narrowing 
of  the  pylorus  as  due  to  muscular  hypertrophy  of  the  pyloric 
sphincter,  and  as  leading  to  early  death. 

Boas  (16),  writing  in  1907,  merely  mentions  congenital  pyloric 
stenosis  in  the  adult,  and  passes  on  to  the  consideration  of  other 
causes  of  stenosis. 

Osier  (17)  asks  if  some  of  the  cases  of  dilated  stomach  with  thick- 
ening or  hypertrophy  of  the  pylorus  may  not  be  congenital. 

The  Present  Surgical  Position. 

When  we  turn  to  the  surgical  side  of  the  literature  dealing  with 
the  abodmen,  the  following  may  be  quoted  ; — 

Cautley  and  Dent  (18)  refer  to  three  cases  as  suggesting  a  con- 
genital origin,  occurring  at  the  ages  of  6,  11,  and  22. 

Mayo  Robson  and  Moynihan  (19),  after  reviewing  and  dis- 
cussing the  literature  on  congenital  hypertrophic  stenosis,  conclude 
as  follows  :  "  There  can  be  little  hesitation  in  affirming  that  a  con- 
genital abnormality  of  the  pylorus  of  some,  at  present  indeterminate, 
character  may  after  the  lapse  of  few  or  many  years  be  so  altered, 
or  added  to,  as  to  cause  symptoms  of  pyloric  obstruction.  The 
conditions  and  the  frequency  of  such  cases  require  further  investiga- 
tion." Mr  Mayo  Robson,  in  his  large  experience,  had  only  operated 
on  one  such  case  at  the  date  of  writing,  the  patient  being  a  young 
man  of  24  years. 

Maylard  (20),  of  Glasgow,  in  1903  wrote  a  paper  that  has  not 
received  the  attention  in  this  country  to  which  it  was  entitled,  on 
Congenital  Narrowness  of  the  Pyloric  Orifice.  The  paper  is  based 
upon  observations  made  when  the  abdomen  had  been  opened  for 
"  chronic  gastric  derangement."  The  condition  of  the  pyloric 
orifice  in  those  cases  was  not  only  sufficient  to  explain  the  symptoms 
which  existed,  but  "  to  suggest  that  the  condition  itself  was  pro- 
bably of  congenital  origin."  In  1904  he  recorded  another  case, 
a  man  aged  31,  in  whom  at  the  time  of  operation  he  found  a  hyper- 
trophic stenosis  of  the  pylorus,  which  he  believed  to  be  congenital, 
presenting  the  "  funnel-shape  "  type  described  by  Maier. 

In  none  of  the  cases  recorded  does  it  appear  that  any  attempt 
had  been  made  at  a  differential  diagnosis  before  the  patient  was 
submitted  to  operation. 

When  Landerer  and  Maier  wrote,  the  surgery  of  the  abdomen 
had  not  entered  upon  the  brilliant  operating  epoch  included  in  the 
last  twenty  years  ;    and  although  they  both  insisted  on  the  great 
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value  of  differential  diagnosis,  the  success  of  surgical  ojjerations  on 
the  stomach  may  be  said  in  the  inter\'al  to  have  dulled  the  desire 
for  diagnostic  precision.     That  phase  has  already  nearly  parsed. 

The  Existence  of  the  Condition. 

From  all  that  precedes  it  seems  to  me  that  the  occurrence  in  the 
adult  of  congenital  stenosis  must  be  accepted  as  an  established  fact. 
From  the  observations  of  Landerer  and  Maier  and  from  the  experi- 
ence of  Maylaril  it  might  even  be  predicted  that,  as  soon  as  attention 
is  definitely  directed  to  the  condition  of  the  pylonis,  cases  of  pyloric 
narrowing  will  be  found  to  he  a  fairly  common  cause  of  the  more 
intractable  gastric  symptoms.  To  again  quote  Maylard  :  "  There 
e.\ists  a  considerable  class  of  patients  in  young  adult  life  who  owe 
their  chronic  gastric  trouble  to  a  congenital  narrowness  of  the  pyloric 
orifice."  That  both  the  simple  and  the  hypertrophic  forms  will  be 
found  also  seems  to  be  probable. 

Three  Cases. 
.\s  a  modest  contribution  to  the  diagnosis  of  congenital  sim]^lc 
stenosis  of  the  j)ylorus  I  submit  the  following  three  cases  which  have 
fallen  into  my  hands  in  the  last  two  years. 

Case  I. — Thomas  C,  aged  34.  married,  was  admitted  to  the 
Etlinburgh  Royal  Infirmary  on  August  28th,  igot.).  He  com- 
plained of  vomiting  and  pain  in  the  abdomen,  and  stated  that  he 
had  been  very  bad  for  the  preceding  si.v  weeks.  On  going  into  his 
history  it  was  ascertained  that  he  had  lioen  troubled  witii  his  stomach 
for  fifteen  years,  that  is,  since  he  was  a  youth  of  iq  yean;.  Tin- 
general  description  of  his  symptoms  was  that  he  had  discomfort, 
fulness,  and  heaviness  in  the  stomach,  coming  on  usually  alwut 
an  hour  after  food.  The  discomfort  was  sometimes  followed  by 
and  relieved  by  vomiting.  Sometimes  the  vomiting  w;is  at  night. 
The  vomit  when  copious,  he  tho\ight,  consisted  of  what  he  had 
taken  for  some  da\^.  The  vomit  had  sometimes  l>een  dark  in  colour 
and  frothy.  Twelve  years  ago  he  was  treated  in  the  Infirmary-  for 
dilated  stomach,  and  for  the  same  condition  two  years  later.  Since 
that  time  he  has  been  troubled  off  and  on  with  his  stomach.  During 
the  p.ist  vear  he  has  had  comparatively  little  trouble  until  si.\  weeks 
before  admission,  when  discomfort,  pain,  and  vomiting  came  on. 
The  discomfort  and  vomiting  l>ecaine  \"ery  severe,  antl,  he  w.is 
confident,  worse  than  ever  liefore  exjierienced.  He  had  lost  flesh 
and,  of  course,  weight.  Constipation  had  Ix^-n  extreme,  the  l>oweK 
only  moving  once  a  week  if  left  to  themselves.  There  was  lio  history- 
•of  malxn.i.  nor  of  vomiting  recently  jwured  out  bloo<i.     The  patient 
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had  a  fresh  complexion,  but  was  very  lean.  The  stomach  was  greatly 
dilated  ;  the  fundus  was  at  the  level  of  the  fifth  rib,  and  the  lower 
border  below  the  level  of  the  umbilicus.  The  lesser  cur\'e  was 
lowered  in  position,  while  the  pylorus  was  high  up  under  the  liver 
edge.  He  on  several  occasions  vomited  as  much  as  3  pints,  and  as 
much  had  been  removed  by  the  stomach  tube.  The  total  acidity  of 
the  gastric  contents  was  high,  and  there  was  much  free  hydrochloric 
acid.  From  the  symptoms  and  from  the  stomach  dilatation  and 
ptosis  there  was  no  doubt  about  pyloric  obstruction.  The  chemical 
examination  of  the  stomach  contents  excluded  malignant  disease, 
and  the  symptoms  were  not  those  of  gastric  ulcer.  From  the  high 
position  of  the  pylorus  I  inferred  that  it  was  probably  held  up  by  old 
adhesions,  and  that  the  lixity  with  the  addition  of  ptosis  would  so 
kink  the  outlet  as  to  lead  to  obstruction.  The  patient  had  a  gastro- 
enterostomy performed  by  Mr  Caird.  At  the  operation  no  adhesions 
were  found,  and  there  was  no  evidence  of  recent  or  of  old  ulceration. 
The  difficulty  at  the  pylorus  was  due  to  an  indurated  and  apparently 
fibroid  condition  of  the  pyloric  ring.  The  patient  made  a  speedy 
reco\-ery,  and  was  entirely  relieved  of  his  symptoms.  It  never 
occurred  to  me  that  the  condition  of  the  pylorus  found  in  this  patient 
might  be  congenital  until  Mr  Maylard,  of  Glasgow,  wrote  to  me  on 
the  subject,  pointing  out  that  the  condition  corresponded  with  cases 
he  had  described.  The  suggestion  at  once  appealed  to  my  judg- 
ment, and  I  was  surprised  it  had  not  instinctively  occurred  to  me 
before. 

Case  IL — ^James  M.,  aged  42,  married,  was  admitted  to  the 
Edinburgh  Royal  Infirmary  on  July  22nd,  1907.  He  complained 
of  vomiting,  constipation,  giddiness,  and  weakness.  He  stated 
that  he  had  lost  much  flesh  during  the  preceding  fortnight,  and  he 
was  so  ill  that  he  had  been  a  week  in  bed  before  admission.  Careful 
inquiries  into  his  history  elicited  the  fact  that  he  had  suffered  more 
or  less  from  his  stomach  all  his  life.  Even  when  he  was  a  herd-boy 
he  used  often  to  vomit.  The  vomiting  attacks  came  on  at  intervals 
of  a  few  weeks,  at  other  times  after  an  interval  of  a  few  months. 
The  attacks  were  preceded  by  "  sickness  "  (nausea).  After  vomit- 
ing he  was  relieved,  but  the  vomiting  might  continue  for  some  days, 
but  after  that  he  would  be  all  right  again  for  a  while.  When  asked 
about  the  character  of  the  vomit,  he  said  that  he  "  always  minds 
that  it  was  very,  very  sour."  At  that  time  his  food  was  the  same 
as  his  brothers  and  sisters  had,  and  they  did  not  suffer  as  he  did. 
These  attacks  of  stomach  disorder  had  recurred  all  through  hfe, 
and  it  was  only  by  great  care  as  to  his  feeding  that  he  was  able  to 
avoid  their  more  frequent  occurrence.  He  usually  breakfasted  at 
9  A.M.,  and  could  not  take  another  meal  until  2,  3,  or  4  p.m.  His 
afternoon  meal  commonly  consisted  of  rice-soup  made  with  mutton, 
some  of  the  mutton  being  cut  up  finely  and  put  into  it,  or  of  fish 
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or  tripe  with  bread.  He  gave  up  taking  ix)tatoes  and  all  other 
vegetables  years  ago.  as  they  "  always  came  up."  He  drank  a  good 
deal  of  skimmed  milk  and  buttermilk.  His  symptoms  had  lieen 
severe  since  the  middle  of  June  ;  they  were  of  the  same  tyjx?  as 
formerly,  but  were  more  jjersistent,  and  he  could  not  dejx'nd  on  any 
meal  stajang  down.  The  stomach  showed  dilatation  and  ptosis  ; 
the  greater  curve  was  considerably  below  the  level  of  the  umbilicus, 
while  the  lesser  cur\-e  reached  the  level  of  the  umbilicus.  The 
pylorus  was  in  the  right  hypochondrium.  not  far  from  the  costal 
margin  ;  there  was  no  thickening.  Handling  the  abdomen  set  up 
visible  gastric  jieristalsis.  The  gastric  contents  showed  abundant 
free  hydrochloric  acid.  The  diagnosis  in  this  case  seemed  to  me  to 
be  perfectly  clear,  and  I  strongly  advised  the  patient  to  submit  to 
operation.  A  gastro-enterostomy  was  i>erfonneil  by  Mr  Dowden. 
There  was  no  evidence  of  recent  or  cicatrised  ulcer  ;  the  jiylorus 
had  to  my  eye  much  the  same  appearance  as  the  (onner  one,  and 
Mr  Dowden  could  only  put  the  tip  of  a  finger  into,  not  through,  it. 
This  patient  also  made  an  excellent  recovery. 

C.\SE  HI. — Mrs  H.,  aged  51,  was  admitted  to  the  Edinburgh 
Royal  Infirmary  on  October  25th,  1907.  She  was  a  small,  spare, 
ill-nourished  woman.  Her  complaints  were  referred  to  the  stomach. 
She  had  suffered  all  her  life  from  indigestion,  but  for  the  past  four 
years  her  symptoms  had  been  more  jironounced.  In  fact,  during 
that  period  her  medical  history  w.is  a  varied  one.  although  gastric 
symptoms,  as  pain  and  \omiting,  ap[>ear  to  have  predominated. 
She  had  never  Iwen  able  to  eat  vegetables  ;  there  was  a  history  of 
having  vomited  material  like  coffee-grounds  shortly  lx?fore  admission 
to  the  infirmar>'.  On  examination  the  stomach  showed  dilatation 
and  jitosis,  both  curves  Iwing  displaced  downwards,  the  greater  one 
reaching  to  considerably  lielow  the  level  of  the  umbilicus.  Tlicre 
was  often  visiiile  gastric  jx^ristalsis.  There  w;u<;  no  tliickenmg  of  the 
l)ylorus.  The  g.istric  contents  contained  no  (rw  hydrochloric  acid. 
From  the  dilatation,  ptosis,  and  [H-ristaltic  movements  there  was  no 
doubt  as  to  the  existence  of  pyloric  difticulty,  but  without  pyloric 
thickening.  The  symptoms  were  not  those  of  gastric  ulcer.  The 
absence  of  thickening  at  the  pylorus  led  me  to  negative  malignant 
disease  notwithstanding  the  alisence  of  free  hydrochloric  acid.  In 
fact,  the  symptoms  seemed  to  me  to  Ix-  due  to  the  retention  of 
stomach  contents  :  and  in  view  of  the  lifelong  histoiy  of  indigestion 
and  the  need  of  extreme  care  with  regard  to  her  fcxnl  and  great 
moderation  in  the  quantity  taken,  I  l(K>ked  »\xm  this  case  as  another 
examjile  of  congenital  stenosis.  I  advised  this  |vitient  to  submit 
to  o|>eration.  Mr  Hodsdon  operated.  The  c;ise  was.  however,  an 
unlooked-for  disap|iointment.  The  condition  at  the  pylonis  was  as 
I  had  judged  it  to  be  ;  but  there  was  in  addition  a  malignant  growth 
high  up  at  the  fundus,  which  could  not  Ik-  removed.     A  gastro- 


J 


BY    DR    WILLIAM    RUSSELL  239 

enterostomy  nevertheless  was  performed  and  gave  the  patient 
complete  relief  from  her  gastric  symptoms.  She  made  an  excellent 
recovery,  but  the  operation  was  followed  by  that  curious  feeling  of 
"  having  no  mind  "  which  is  one  of  the  occasional  and  mysterious 
sequelae  of  such  operations.  There  was  no  constant  pain,  no  pain 
on  the  ingestion  of  food,  no  difficulty  of  deglutition,  no  mass  to  be 
felt,  to  guide  us  to  the  suspicion  of  malignant  growth  at  the  fundus. 
The  absence  of  free  hydrochloric  acid  suggested  malignancy,  but 
being  satisfied  that  the  pylorus  was  not  malignant,  the  idea  was  set 
aside.  I  concluded  that  the  absence  of  free  HCl  was  an  individual 
peculiarity  which  is  not  rare. 

I  heard  of  this  patient  in  the  beginning  of  June  190S.  There 
had  been  no  return  of  the  gastric  symptoms  and  no  further  signs 
of  malignancy.     The  mental  condition  had  not  improved. 

Diagnosis. 

The  diagnosis  may  be  briefly  summed  uji  under  the  following 
heads : — 

History. — ^There  is  a  long  history  of  stomach  trouble,  or  of  such 
digestive  difficulties  that  the  patient  has  learnt  to  be  very  careful 
as  to  the  character  and  the  quantity  of  food  taken,  and  to  allow  a 
sufficient  number  of  hours  to  separate  meals.  On  the  intelligence 
with  which  diet  has  been  regulated  depends  the  further  history. 
There  may  be  a  history  of  supposed  bilious  attacks  dating  back  into 
childhood.  In  Case  II.  the  patient  as  a  boy  had  at  varying  intervals 
of  time  attacks  of  vomiting,  which  lasted  for  a  day  or  two.  He  had 
had  these  when  his  feeding  was  his  share  of  the  food  provided  for  the 
family,  yet  none  of  his  brothers  or  sisters  had  similar  attacks.  As 
he  grew  to  manhood  he  had  learnt  great  abstemiousness  in  eating  and 
drinking,  and  thus  saved  himself  from  a  frequent  repetition  of  acute 
digestive  disorder.  In  Case  III.  the  patient  had  similarly  learnt  by 
experience  how  to  regulate  her  diet.  In  Case  I.,  where  possibly  the 
stenosis  may  have  been  less  pronounced,  there  was  a  definite  history 
of  preceding  attacks  of  severe  digestive  disorder  with  stomach 
dilatation.  In  all  three  patients  previous  attacks  had  been  over- 
come by  ordinary  dietetic  and  medicinal  means  ;  they  came  to 
hospital  because  ordinary  means  had  failed,  and  ordinary  means 
failed  in  our  hands  also. 

Symptoms. — The  symptoms  are  the  symptoms  of  stomach 
dilatation  or  of  gastric  dyspepsia,  vomiting  only  occurring  in  the 
more  severe  attacks.  The  attacks  of  stomach  disorder  tend  to 
become  intensified  as  they  are  repeated  ;    and,  as  Mayo  Robson  has 
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obser\-ed,  something  hapjjens,  often  not  till  life  is  fairly  advanced, 
which  brings  out  the  pyloric  difficulty  and  leads  to  all  the  symptoms 
of  pronounced  pyloric  obstruction. 

Physical  Examination. — At  the  stage  when  these  cases  are  likely 
to  come  to  hospital  stomach  dilatation  is  easily  made  out  on  ph\"sical 
examination.  In  2  of  my  3  cases  gastric  peristalsis  could  be  induced. 
In  Case  I.  the  dilatation  and  gastric  atony  were  too  pronounced  to 
allow  of  this  sign  being  elicited.  When  gastric  peristalsis  can  ho 
induced  the  pyloric  end  of  the  stomach  also  contracts  and  is  easily 
located.  In  my  3  cases  there  was  no  pennanent — that  is  to  say. 
continuous — pyloric  thickening.  The  cases  lieing  examples  of  the 
simple  form  accounts  for  the  absence  of  this  sign  ;  whereas  in  the 
combined  or  hyjM?rtrophic  form  there  is  permanent  thickening, 
although  the  degree  of  thickening  will  van,-  from  time  to  time.  The 
absence  of  continuous  i)yloric  thickening  is  a  most  imjxjrtant 
diagnostic  point,  but  the  negation  of  course  assumes  that  the  pylorus 
can  be  located  through  the  parieles. 

Pyloric  Spasm  or  Cramp. — This  as  a  physical  sign  requires  a 
little  special  reference  made  to  it.  Kussmaul  (21)  apjiears  to  have 
been  the  first  to  draw  attention  to  it.  It  is  recognised  by  Ewald. 
Hemmeter.  Van  Valzah  and  Xisbet,  and  Boas.  It  is  a  condition 
that  I  knew  clinically  long  before  I  knew  that  Kussmaul  had  noted 
it.  Wlien  spasm  occurs,  the  pylorus  hardens  and  thickens  ;  when 
spasm  relaxes,  the  pylorus  softens.  The  two  phases  can  usually  he 
easily  followed  by  the  hand  placed  over  the  jiylorus.  as  the  patients 
are  lean  with  a  lax  abdominal  wall.  The  spasm  can  Ix-  caused  by 
the  irritation  of  the  stomach  contents,  by  structural  lesion  at  or  near 
the  pylorus,  or  even  by  nervous  disorder.  S|)asm  occurs  lx>tli  with 
and  without  jiormanent  hyixTtrojihic  or  hyj'wrplaslic  thickening  of 
muscular  and  fibrous  tissue.  Such  |)crnianent  thickening  is  also  no 
necessary  accompaniment  of  pyloric  narrowing  ;  in  fact,  in  my  three 
cases  there  was  no  thickening,  and  reference  has  been  made  to 
similar  obser^•ations  by  others.  When  spasm  is  present  there  is 
thickening,  and  in  this  way  spasm  often  enables  us  to  locate  with 
certainty  the  jwsition  of  tiie  jiylorus,  while  the  knowlciige  thus  pained 
of  its  jMJsition  may  enable  us  to  definitely  determme  after  spasm  has 
relaxed  whether  structural  thickening  has  remained.  When 
structural  thickening  remains,  the  question  of  its  cause  remains  to  l>e 
decided. 

Chemical  Examination  of  Gastric  Conlfnls.—Jhc  chemical  exami- 
nation of  the  stomach  contents.  esj'KHrially  the  determination  of  the 
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presence  or  absence  of  free  hydrochloric  acid,  should,  of  course, 
never  be  omitted,  for  the  result  materially  influences  the  formation 
of  an  opinion. 

Summary. — ^The  diagnosis  in  the  case  of  simple  stenosis  is 
determined  by  the  existence  of  pyloric  difficulty,  the  character  and 
duration  of  the  history,  the  absence  of  permanent  pyloric  thickening, 
the  presence  of  free  hydrochloric  acid  in  the  stomach  contents,  the 
exclusion  of  ulcer,  of  malignancy  at  the  pylorus,  and  of  a  history  that 
would  fit  in  with  cicatrix  from  previous  ulceration.  When  there  is 
permanent  thickening  the  benign  causes,  when  we  exclude  ulcer, 
are  congenital  hypertrophic  stenosis,  and  cicatrix  from  healed 
ulcer.  The  field  for  differential  diagnosis  can  thus  be  greatly 
circumscribed  and  simplified.  In  fact,  once  the  possibility  of  con- 
genital stenosis  occurring  in  the  adult  enters  the  clinical  field  of 
vision,  it  will,  I  think,  be  found  to  be  quite  within  the  differential 
diagnostic  skill  of  the  physician. 

Treatment. 

The  treatment  might  be  summed  up  in  the  words  of  Lambert 
and  Foster  (22)  when  discussing  benign  stenosis  of  the  pylorus, 
namely  :  i.  Control  excessive  secretions,  2.  reduce  pyloric  irrita- 
bility, and  3.  increase  the  muscular  activity  of  the  stomach  wall. 
Space  does  not  permit  of  these  principles  being  elaborated  here. 
When  dietetic  and  medicinal  measures  are  no  longer  sufficient  to 
enable  a  patient  to  nourish  himself,  the  physician  can,  fortunately 
with  confidence,  advise  the  patient  to  submit  to  surgical 
operation. 

The  Clinical  Pathology. 

I  have  not  had  the  opportunity  of  examining  post-mortem  the 
character  of  the  anatomical  change  at  the  pylorus  in  simple  stenosis. 
The  changes  in  both  the  simple  and  the  hypertrophic  form  have, 
however,  been  dealt  with  by  Maier  and  Maylard.  In  the  three 
cases  which  have  been  in  my  hands  I  have  only  seen  the  pylorus 
when  it  was  exposed  at  the  time  of  the  operation  and  when  the 
surgeon  was  satisfied  as  to  the  smallness  of  the  opening  and,  at  the 
same  time,  of  the  absence  of  ulcer,  new  growth,  or  cicatrix  to  account 
for  it.  Under  these  circumstances,  I  fail  to  see  what  view  the 
clinical  pathologist  can  hold  but  that  the  narrowing  or  stenosis  is 
congenital.  There  is,  so  far  as  I  know,  no  pathological  process  which 
produces  this  kind  of  change,  while  I  am  told  that  a  more  or  less 
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corresponding  congenital  condition  occurs  at  the  internal  os  of  the 
uterine  cervix,  and  a  congenital  tightness  of  the  prepuce  is  common. 
That  the  condition  may,  in  some  instances,  l>e  the  true  cause  of  the 
attacks  of  indigestion  or  dyspepsia  seen  in  young  p>eople  has  to  l>e 
kept  in  mind,  for  until  the  possibility  of  occurrence  is  present  to  the 
mind  it  cannot  be  diagnosed.  In  young  or  later  adult  life  symptoms 
are  more  likely  to  become  pronounced,  for  it  is  a  common  e.xix-'rience 
to  find  digestive  disturbances  emerging  during  this  period.  It  must 
also  be  acknowledged  that,  if  congenital  narrowing  be  present, 
gastric  catarrh,  hyjxjrchlorhydria  or  pyloric  spasm  will  all  tend  to 
present  exaggerated  symptoms.  When,  therefore,  any  one  of  these 
conditions  is  present,  the  definiteness  of  pyloric  difficulty  may  be 
a  surer  guide  to  the  existence  of  the  congenital  defect  than  we  as  yet 
know.  Another  factor  which  Maylard  la\-s  stress  on.  probably 
rightly,  is  that  any  condition  which  weakens  the  muscular  coat  of  the 
stomach,  such  as  anaimia  or  general  debility,  will  bring  out  symjitoms 
of  digestive  trouble,  owing  to  the  pyloric  narrowing  effectively 
preventing  the  passage  of  the  gastric  contents  under  the  lowered 
pressure  of  weak  stomach  contraction.  There  are  thus  several 
explanations  to  account  for  the  s\Tnptoms  of  congenital  stenosis 
first  appearing  prominently  in  adult  life,  or  at  least  assuming  such 
prominence  as  to  send  the  sufferer  to  seek  medical  help. 

References. 

1.  Lauder  Hriinlon|  Allbutt's  Syslfin  cf  .\fe<iicine,  vol.  iii. 

2.  John  Thomson,  Scot,  .\ffii.  ami  Sitr:;.  /ourn.,  June  1897. 

3.  Osier,  referred  to  by  C.iutlcy  and  Dent. 

4.  Landerer,  i'flier ani^fhorfiie  SUnosf  lies  Pylorus,  Tubingen,  1 879. 

5.  Maicr,  Heitninc  zur  angcborenen  I'yiorusstenose,  I'inkirn-'s  An-M.,  18.^ 

Hd.  cii.,  S.  413. 

6.  HirschspruHR,  quoted  by  \\\oc\\, /aJtrhuch  fiir  Kinderhfiltund/,   19  ■ 

Ixv..  .S.  337. 

7.  John  Thomson,  loc.  eit. 

8.  rfaundlcr,  Wein.  klin.  IVoch.,  Nr.  45,  189S.  p.  1025. 

9.  ClilTord  .Mlbutt,  SvsUm  of  Sftdicine,  vol.  iii. 

10.  Sidney  Martin,  Oisauts  of  the  Stomach,  1895. 

11.  Wtmvnt\^T,  Distiues  of  tht  Stomach,  1898. 

12.  Ew.ild,  Diseases  of  the  Stomach,  second  German  edition,  1892,  p.  125. 

13.  Van  V.ah.ah  and  Nisbet,  Diseases  of  the  Stomachy  1S99. 

14.  Lambert  and  Foster,  Benign  Stenosis  of  the   Pylorus,   Amer.  fount. 

ytcd.  Sci.,  1907.  vol.  cxxxiv.,  p.  335. 
1;.  Ricgel,  /';>  Ertrantuncen  lier  Mai^m,  1908,  II.  Tell.  S.  3jo. 
16.  Hoas,   DiaQHOstik  unci  Therafiit  tier  Afai^entrantheiten.  II.  Teil,  1 907, 

S.  1 68. 


TREATMENT    OF    ANEURISM    BY    ELECTROLYSIS  243 

J  7.  Osier,  Practice  of  Medicine,  1901. 

18.  Cautley  and  Dent,  Trans.  Roy.  Med.  and  Clii.  Soc,  vol.  Ixxxvi.,  Dec- 
ember 1902. 

ig.  Mayo  Robson  and  Moynihan,  Diseases  of  the  .Stontach,  second  edition, 
1904. 

20.  Maylard,  Clin.  Soc.  Traits.,  vol.  xxxvii.,  London,  1904,  p.  63. 

21.  Kussmaul,  Deut.   Arch.f.  klin.  Med.,  1869,  Bd.  vi.,  p.  455. 

22.  Loc.  tit. 


2.  TREATMENT  OF  ANEURISM  BY  ELECTROLYSIS 

By  Dawson  Turner,  M.D.,  F.R.C.P.Ed.,  F.R.S.E., 
Lecturer  on  Physics,  Surgeons'  Hall 

Many  attempts  have  been  made  to  utilise  electrolysis  in  aneurisms, 
€specially  in  those  thoracic  ones  that  are  not  amenable  to  ordinary 
surgical  treatment  ;  it  has  been  hoped  that  the  clotting  which  occurs 
around  the  poles  might  serve  as  a  nucleus  for  further  coagulation 
and  deposits  of  fibrin,  and  that  the  aneurism  cavity  might  in  this 
way  become  partially  filled  up.  Such  attempts  have  not  met  with 
much  success  hitherto,  and  the  purpose  of  this  research  has  been  to 
endeavour  to  determine  by  e.xperiments  on  blood  serum  outside  the 
body  what  the  actual  effect  of  electrolysis  is,  so  far  as  regards 
clotting.  Various  methods  of  electrolysing  the  blood  in  an  aneurism 
have  been  used  by  surgeons.  Ciniselli  introduced  needles  connected 
with  both  poles  and  reversed  the  direction  of  the  current  every  five 
minutes  ;  of  38  cases  so  treated  27  were  ameliorated  but  none  were 
cured.  In  the  unipolar  method  one  pole  only  was  introduced  and  the 
other  was  connected  with  an  indifferent  pad  placed  in  the  vicinity. 
The  difficult  question  was  which  pole  to  introduce.  The  positive 
pole  gave  the  firmest  clot,  but  it  was  thought  that  it  might  be  diffi- 
cult to  withdraw  and  that  hemorrhage  or  even  rupture  of  the 
vessel  might  follow.  The  negative  pole  gave  a  large  frothy  clot 
made  up  of  hydrogen  bubbles,  which  was  not  only  of  little  value  in 
setting  up  a  stable  coagulation  but  was  thought  to  be  dangerous 
from  the  risk  of  emboli.  Dr  John  Duncan  used  the  bipolar  method 
and  introduced  both  poles, keeping  them  both  well  in  the  middle  of  the 
blood  stream,  but  later  on  he  took  a  further  step  and  gently  cauterised 
the  inner  wall  of  the  sac  with  the  positive  electrode.  He  was  kind 
enough  to  write  tome  the  following  letter  in  regard  to  the  results  of  his 
26  years'  experience  of  electrolysis.  "  In  aneurism  I  have  made  a 
new  departure  which  I  think  promises  well.     I  had  found  that  while 
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electrohsis  might  be  used  with  complete  success  in  small  external 
aneurism  and  in  the  secondary  sacs  of  aortic  aneurism,  I  did  not 
obtain  with  it  those  occasional  brilliant  cures  which  had  licen  obser\ed 
by  others.  In  taking  away  the  risks  of  hemorrhage  and  inflammation 
of  the  sac  wall,  I  had  also  greatly  diminished  the  curative  power  of 
the  agent.  In  short,  I  came  to  see  that  the  cure  had  been  in  most 
cases  due  to  the  very  cauterisation  of  the  sac,  which  had  been 
thought  to  be  so  dangerous.  I  had  no  deaths,  but  none  of  the  old 
sudden  cures  ;  I  had  trusted  for  cure  to  the  coagulation,  the  effect 
of  which  is  slight  and  had  eliminated  cauterisation.  I  determined, 
therefore,  about  three  years  ago,  to  gently  cauterise  with  the  jxisitive 
electrode  the  inner  wall  of  the  sac,  and  I  have  now  had  two  ven,- 
satisfactory  results  by  this  methotl"  Dr  John  Duncan  was  there- 
fore of  opinion  that  the  coagulating  effect  of  the  electrolysis  was 
slight,  and  that  it  was  necessary  to  cauterise  (really  to  prick  and 
slightly  injure,  for  no  cauterising  effect  worth  mentioning  would  Ix' 
produced  under  the  conditions  of  his  experiment)  the  wall  of  the  sac 
as  well  in  order  to  favour  the  process  of  clotting.  A  more  recent 
method  is  that  known  as  the  Moore-Corradi,  and  it  consists  essentially 
in  the  introduction  into  the  aneurism  of  several  feet  of  wire  and  ot 
the  passage  of  a  current  through  the  wire  into  the  blood  :  the  other 
electrode  is  jjlaced  on  an  indifferent  s\k>\..  The  wire  is  alwa\"s  made 
the  positive  pole  for  the  two  reasons  already  mentioned.  The  wirr 
used  may  be  of  silver,  gold,  platinum,  or  iron.  Dr  Stewart  ol 
Philadelphia  {Philadelphia  Medical  Journal,  Nov.  iz,  1908)  write*^ 
"  Silver,  gold,  or  ])latinum  wire  is  umloubtcdly  the  preferable 
material.  It  should  be  introducetl  through  a  thoroughly  insulated 
needle,  and  besodrawn  as  to  assumesnarled  spiral  coils  inside  the  sac." 
Dr  Steavenson  ("  Electrolysis  in  Surgery,"  page  10)  writes  :  "  In  the 
electrolysis  of  aneurysms  additional  advantage  is  obtained  by  tlie 
needles  being  comiwsed  of  steel,  for  a  chloride  of  iron  is  forme<l  if 
the  needle  be  made  jwsitive,  and  in  addition  to  the  coagulating  efifer t 
of  the  positive  ]X)le  we  have  the  coagulating  influence  of  the  chloridi- 
of  iron."  Professor  S.  Lcduc  ("  Les  Ions  ct  les  Medications  ion 
iques,"  page  28)  however,  states  that  "  zinc  is  the  best  coagul.int  and 
very  superior  to  platinum  "  :  he  showed  the  writer  an  exjx-rimont  ot 
this  nature.  This  ex|ieriment  has  lieen  rejx?ated  by  me  on  an 
extended  scale.  A  large  numlier  of  electrodes  of  <hflerent  materials 
were  iircjiared  and  were  used  to  electrolyse  blood  sennn.  These 
are  some  of  the  results  in  tabular  form. 


BV    PR    DAWSON    TURNER  245 

Anode.  Cathode. 

Pt.  electrodes.     Bubbles  of  gas  which  rise  en  masse  Much  gas 

Ag. 

Xi.  ,,  Fair  amount  of  gaseous  bubbles  ,, 

Fe.  ,,  ^'ery  few  bubbles  of  gas 

Pb.  ,,  Precipitate  forming  skin  ;  a  few  bubbles 

Cu.  ,,  Green  precipitate  ;  a  few  bubbles 

Zn.  ,,  Firm  glove-like  precipitate  which  holds 

on  to  the  electrode  ;  no  gas  at  all  ,, 

An  e.vamination  of  the  table  tells  us  that  the  negative  poles  all 
give  off  gas  freely  but  cause  no  precipitation. 

The  positive  poles  of  platinum,  silver,  and  nickel  give  off  gas  but 
cause  no  real  precipitation. 

The  positive  poles  of  copper,  lead,  and  zinc,  cause  precipitation, 
the  firmest  precipitate  being  that  due  to  zinc. 

With  an  anode  of  iron  a  few  bubbles  of  gas  are  given  off,  but  no 
precipitate  is  formed. 

It  is  evident  then  that  surgeons  by  using  silver  or  platinum  as 
the  active  pole  have  been  unconsciously  courting  the  very  danger 
of  gas  bubbles  which  they  were  endeavouring  to  avoid.  We  may 
draw  the  conclusion  that  this  danger  is  nothing  but  a  bogie.  There 
is  also  no  advantage  in  using  iron  electrodes,  pace  Dr  Steavenson, 
for  no  coagulating  effect  is  produced,  probably  because  the  protosalts 
of  iron  only  are  produced.  Of  the  heavy  metals,  Pb.,  Cu.,  Zn.,  which 
produce  a  precipitate,  the  latter  is  to  be  preferred,  both  because  its 
salts  if  absorbed  are  less  toxic  and  also  because  it  forms  the  largest 
and  firmest  precipitate  and  that  without  any  gas  at  all  being  given 
off.  In  an  experiment  using  zinc  electrodes  the  current  strength  was 
maintained  at  300  m.a.  for  10  minutes,  equivalent  to  50  m.a.  for  i 
hour,  which  is  about  the  dose  usually  given  by  the  Moore-Corradi 
method  ;  during  that  time  the  zinc  electrode  lost  5  centigrammes  in 
weight  and  a  precipitate  weighing  5.35  grammes  was  formed.  This 
precipitate  has  been  kindly  examined  for  me  by  Dr  Drinkwater  and 
by  Miss  Isabel  Mitchell,  and  they  found  that  it  consists  chiefly  of  a 
loose  compound  of  albumen  and  zinc,  an  albuminate  of  zinc.  By 
using  a  coil  of  zinc  wire  a  firm  precipitate  binding  together  the 
wire  spirals  is  formed.  It  is  difficult  to  say  whether  such  a  pre- 
cipitate in  an  aneurism  would  through  the  deposition  of  fibrin  upon 
it  lead  to  the  coagulation  of  the  blood  and  to  subsequent  organisa- 
tion of  the  clot,  or  whether  it  would  be  gradually  washed  away  by 
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the  blood  stream,  or  split  up  by  hydrol\-sis  into  bodies  of  smaller 
molecular  weight.  The  authorities  whom  I  have  consulted  think 
that  the  precipitate  would  favour  the  coagulation  of  the  blood.  The 
clinical  experience  of  surgeons  and  ix>st-mortem  examinations  would 
help  to  settle  this  question.  I  venture  in  conclusion  to  suggest  that 
surgeons  should  introduce  zinc  wire  into  an  aneurism  which  they  may 
wish  to  treat  electrolytically  rather  than  the  wire  recommended  by 
Dr  Stewart  or  other  clinical  authorities  who  have  not  tested  the 
coagulating  effects  of  these  metals  exiierinientally  in  the  ph\-sical 
laboratory,  for  my  experiments,  which  confirm  those  of  Leduc.  con- 
vince me  that  the  j)assage  of  an  electric  current  through  an  aneur- 
ism in  the  orthodox  Stewart-Moore-Corradi  methotl  in  no  way  aids 
in  bringing  about  the  coagulation  of  the  blooti :  whatever  coagulation 
is  produced  is  due  only  to  the  introduction  of  the  foreign  Ixnfy. 

3.  CHRONIC   1NF1..\.M.M.\T()KV  (KDK.M.X  ()F  THF.  slM- 
MICOLS  TISSLES  OF  THE  NOSE 

By  J.  S.  Frasek,  M.H..  Ch.H..  F.K.C.S.Ed., 
Assistant  Surgeon,  Ear  and  Throiit  Department,  Koy.il  Intirmary,  r.dinbur)jh 

FORXI.VTIHN    AND    FlNCTIONS   OF   THE    NoSE 

The  nasal  sejUum  is  seldom  or  never  absolutely  straight,  in  fact 
a  straight  sejitum  is  an  abnormally  normal  one  ;  the  outer  wall  of 
the  nose  is  thrown  into  convolutions  by  the  turbinals  so  as  to  exi>ose 
as  much  secreting  surface  as  ]x)ssible  in  the  small  space  available. 
The  inspired  air  entering  the  nas;d  chamlK'rs  thus  strikes  against 
the  septum  or  turbinals  before  passing  back  to  the  naso-jihark'nx. 
and  is  warmed,  moistened,  and  filtered  to  some  extent  from  <lusf 
particles  and  bacteria  liefore  it  reaches  the  cavities  of  the  pharj-nx 
and  lant'nx.  The  nasal  mucous  membrane  is  likely,  therefore,  to 
be  a  vcr>'  active  stnicture  ;  it  is  well  supplied  with  bloo<f-vcssels. 
and  in  certain  parts,  notably  in  the  infciior  turbinal  region,  these 
vessels  lake  part  in  the  formation  of  erectile  tissue  :  the  size  of  the 
nasal  cavities  can  thus  Ik*  regulated  according  to  the  state  of  the 
air  entering  the  nose  ;  the  inferior  turbinals  swell  up  in  cold  weather 
or  in  dusty  atmos|)heres  ;  excitement  also  influences  the  state  of 
engorgement  of  the  turbinals,  and  the  well-known  i)hrasc,  "  open- 
mouthed  with  astonishment."  would  l>e  moie  accurately  replaced 
by  "  shut-nosed  with  astonishment."  The  size  of  the  inferior 
turbinals  iiiav  alsf>  l>e  seen  to  \ai v  dm ing  the  short   |H'rio<l  covered 
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by  an  examination  of  the  anterior  nares,  and  we  are  probably  all 
familiar  with  the  fact  that  if  we  lie  on  one  side  in  bed  the  nostril 
on  that  side  tends  to  become  blocked. 

Method  of  carrying  out  the  Present  Investigation 

The  number  of  specimens  examined  was  70  ;  of  these  22  were 
inferior  turbinals,  of  which  6  were  normal,  6  in  a  condition  of  slight 
cedema,  5  markedly  oedematous,  and  5  in  the  condition  known  as 
"  cauliflower  hypertrophy."  This  state,  however,  is  merely  one  of 
very  extreme  oedematous  infiltration.  Eighteen  specimens  of  the 
middle  terbinal  were  examined,  in  addition  to  30  which  formed  the 
subject  (i)  of  a  previous  paper.  Of  the  middle  terbinals  3  were 
normal,  10  showed  shght  oedema,  and  the  rest  marked  (edematous 
hypertrophy,  or,  in  other  words,  nasal  polypus  formation.  In  all 
but  a  few  cases  the  tissues  were  removed  during  life,  washed  in  water 
to  remove  blood  and  mucus  from  the  surface,  and  placed  at  once  in 
5  per  cent,  nitric  acid  in  spirit.  After  a  week  they  were  transferred 
to  ID  per  cent,  nitric  acid  in  spirit  and  changed  three  or  four  times 
according  to  the  size  of  the  specimen.  The  time  required  for 
decalcification  varied  in  specimens  which  contained  apparently  an 
equal  amount  of  bone.  The  tissues  were  carried  through  in  the 
usual  way  and  embedded  in  paraffin  and  cut  often  in  serial  sections. 
It  was  found  by  no  means  easy  to  get  good  sections  of  tissues  of  such 
varying  degrees  of  density  as  the  turbinals,  containing  bone,  peri- 
osteum, loose  connective  tissue  glands,  and  delicate  mucous  mem- 
brane. The  staining  method  used  was  the  ordinary  one — ^hema- 
toxylin and  eosin,  but  Unna's  orcein  method  was  used  in  addition 
in  almost  all  cases  for  elastic  fibres. 

Sites  of  Chronic  Inflammatory  Oedema  in  the  Nose 

(a)  The  Septum  Nasi. — (i)  Anteriorly  in  the  region  of  the 
tubercle  ;  (2)  posteriorly.  Swelling  is  often  seen  by  posterior 
rhinoscopy,  apparently  in  the  region  of  the  posterior  border  of  the 
vomer  high  up  towards  the  roof  of  the  choanae,  giving  rise  to  an 
appearance  that  may  be  compared  to  the  "  ace  of  hearts."  This  is 
probably  merely  an  extension  backwards  of  the  oedema  in  the  region 
of  the  tubercle. 

(b)  Middle  Turbinal. — The  anterior  end,  lower  border,  or  outer 
surface  are  most  frequently  affected  ;  these  parts  are  the  most 
dependent. 


248      INFLAMMATORY  tEDEMA  OK  TISSUES  OF  THE  NOSE 

(c)  Inferior  Turbinal. — ^The  anterior  end  is  affected  rather  more 
often  than  the  j^)osterior  end,  but  frequently  the  anterior  end.  inner 
surface,  and  lower  border,  as  well  as  the  jx)sterior  end,  are  all 
aftected. 

Normal  Strictire  of  Inferior  and  Middle  Tirbinal  Bodii 

Inferior  Turbinal. — (Fig.  i).  This  consists  of  a  bony  framework 
with  an  irregular  surface  ;  within  this  we  find  so-called  marrow 
spaces  lined  by  delicate  connective  tissue  and  containing  a  central 
thin-walled  blood-vessel.  The  periosteum  consists  of  two  or  three 
layers  of  elongated  cells,  and  just  outside  this  there  is  a  dense  layer 
of  elastic  tissue  from  which  strands  of  elastic  fibres  run  out  radially 
in  all  directions  towards  the  mucous  membrane  (Fig.  7).     Beyond 


tlic  jifnostfuin  we  have  a  l.iyr  ui  i.uriy  dens*-  connective  tissi;. 
containing  the  larger  blocnl-vessels  and  some  unstri]xnl  muscle 
fibres,  and  outside  this  again  the  erectile  tissue-layer  made  tip  01 
thin-walled  blood-vessels  of  irregular  size  and  shaiic  ;  the  erectile 
tissue  is  better  marked  at  both  ends  and  along  the  inferior  lx>rder 
of  the  turbinal.  Just  under  the  sujierficial  epithelium  and  its 
basement  membrane  we  have  the  racemose  mucous  glands  (Fig.  2). 
the  ducts  of  which  ojxmi  through  the  basement  membrane  usually 
into  smaller  hollows  on  the  surface.  Immediately  under  the  base- 
ment membrane  there  is  a  thin  layer  of  elastic  fibres  nmning  parallel 
to  the  surface  but  connected  with  the  fibres  that  nm  out  radially 
from  the  jieriosteinn  ;  the  whole  turbinal  has  thtis  a  framework 
of  elastic  fibres  which  causes  it  to  return  to  its  normal  size  when 
vascular  engorgement  is  over.  The  covering  layer  consists  of  ciliateil 
columnar  epithelium,  Ix-neath  which  are  several  layers  of  cubical 
or  irregular  cells  situated  tijxin  the  basement  membrane. 

Blood  supply  :  The  larger  vessels  nm  near  the  jieriosteum  more 
or  less  parellel  to  the  long  axis  of  the  turbinal  ;  from  these  smaller 
vessels  run  radicaliv  outwards  to  the  blood  sinuses  antl  to  the  mucous 
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glands,  and,  finally,  very  small  vessels  ramify  just  under  the  base- 
ment membrane. 

Normally  in  li\'ing  people  there  is  always  a  certain  amount  of 
small-cell  infiltration  under  the  basement  membrane  and  around 
the  glands  and  superficial  blood-vessels  ;  it  is  only  in  the  unborn 
that  this  is  not  found  (Kubo). 

Middle  Tiirbinal. — {Fig.  6.)  This  is  much  the  same  as  that  of  the 
inferior  turbinals,  but  with  the  following  differences  :  the  bone  is 
thinner  and  altogether  more  delicate  ;  not  infrequently  there  is  a 
definite  cell  in  the  middle  turbinal  lined  with  ciliated  epithelium, 
in  fact,  in  these  cases  the  middle  turbinal  contains  one  of  the  eth- 
moidal cells.  The  erectile  tissue  is  not  so  marked  in  the  middle 
turbinal  as  in  the  inferior,  and  the  whole  structure  is  looser  and  more 
dehcate.  From  an  anatomical  point  of  view  we  must  remember  that 
the  middle  turbinal  is  situated  higher  up  in  the  nose  than  the  inferior. 

Microscopical  Appearances  in  C.'^ses  of  CEdema  of  the  Middle 
AND  Inferior  Turbinals 

(a)  The  Inferior  Turbinal. — After  writing  a  paper  on  "  The 
-Etiology  of  Nasal  Polypus,"  it  occurred  to  me  that  further  light 
might  be  thrown  on  this  question  by  the  examination  of  the  inferior 
turbinal  bodies,  and  I  was  not  surprised  to  find  that  the  changes 
leading  to  so-called  hypertrophy  of  the  inferior  turbinals  were 
exactly  similar  to  those  seen  in  the  middle  turbinals  in  cases  of  nasal 
polypus  formation. 

It  is  necessary  in  the  first  place  to  distinguish  between  engorge- 
ment of  the  inferior  turbinals  due  to  distension  of  the  blood  spaces 
(cavernous  tissue)  and  cedema  of  the  submucous  tissue  (so-called 
hypertrophy  of  the  inferior  turbinals).  This  can  readily  be  done 
by  the  application  of  cocaine  to  the  turbinal ;  vascular  engorgement 
goes  down  within  a  few  seconds,  whilst  cedema  is  little,  if  at  all, 
affected.  In  some  cases  both  conditions  are  present,  and,  on  the 
application  of  cocaine,  the  turbinal  shrinks  to  some  extent,  but  still 
remains  considerably  enlarged.  It  is  extremely  probable,  however, 
that  chronic  engorgement  is  the  first  stage  of  inflammation,  lead- 
ing to  oedematous  infiltration  when  changes  have  occurred  in  the 
walls  of  the  blood-vessels.  In  early  cases  of  oedema  of  the  inferior 
turbinal,  the  process  commences  just  under  the  basement  membrane, 
which  is  frequently  thickened  (Fig.  3).  Kubo  considers  this  thicken- 
ing to  mean  inflammation  ;  the  leucocyte  infiltration  is  increased. 
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especially  round  the  vessels  and  glands,  and.  in  some  cases,  amounts 
almost  to  the  formation  of  lymph  nodules.  The  glands  are  slightly 
pushed  inwards  by  the  redema  and  the  ducts  dilated  ;  the  blood 
spaces,  periosteum,  bone,  and  marrow  are  not  affected. 

As  the  (cdema  increases  (Fig.  4)  the  glands  and  blood  spaces 
are  pushed  further  back,  and  the  surface  of  the  turbinal  tends  to 
become  crenated  or  scalloped,  as  seen  in  sections — papillaiy,  as 
seen  on  surface  view.  This  is  due  to  the  gland  ducts  tacking  down 
the  mucous  membrane  at  various  spx)ts,  and  can  tie  well  seen  in  the 
posterior  ends  of  the  inferior  turbinals  by  posterior  rhinoscopy  in 
cases  of  so-called  "  mulberry  hyyiertrophy." 

In  the  (edematous  submucous  tissue  there  are  a  large  numlx-r 
of  cells  showing  my.xomatous  degeneration,  and  it  is  due  to  this 
fact  that  nasal  |>olypi  were  so  long  regarded  as  myxomata. 

Even  in  the  most  marked  conditions  of  <edema  of  the  inferior 
turbinal — the  so-called  "  cauliflower  hypertrophy  " — the  surface 
epithelium  is  but  little  changed  (Fig.  5)  and  the  cilia  are  well 
preserved  ;  here  and  there  leucocytes  may  be  seen  making  their 
way  through  the  sujxjrficial  epithelium  to  the  surface  ;  this  fact 
accounts  for  the  muco-purulent  discharge  present  in  so  many  of 
these  cases. 

If  we  examine  one  of  the  papilla-  on  the  surface  of  such  an  inferior 
turbinal  under  a  high  [tower,  we  are  at  once  struck  bv  the  dose 
resemblance  to  a  nasal  polypus. 

The  changes  in  the  inferior  turbinal  are  more  marked  on  the 
inner  surface.  i.«'.  the  suface  ne.xt  the  septum  over  which  the  air 
current  passes  (Fig.  3). 

In  advanced  cases  there  may  Ih»  s<ime  thickening  of  the  jxri- 
osteum,  but  the  Iwne  and  marrow  spaces  are  alwa\"S  normal  so  far 
as  my  observations  go.  Finally,  I  have  noticeil  that  in  these  cases 
the  blood  spaces  are  usually  small  :  I  have  remarket!  liefore  that 
they  are  pressed  towards  the  Iwny  centre  of  the  turbinal  by  the 
fi-dema  which  occurs  Ix'tween  them  and  the  mucous  membrane,  and 
this  fact  probably  accounts  for  their  diminution  in  size. 

(b)  Middle  Turhiiiiil.—Thc  first  change  noted  is  cedema  of  the 
connective-tissue  layer  just  under  the  basement  membrane  (Fig.  8)  : 
the  connective-tissue  spaces  are  enlarged  and  contain  serum,  and 
the  glands  and  blood  spaces  are  gradually  disjilaced  inwanls  to- 
wards the  lx)ny  centre  of  the  turbinal  as  the  tedema  increases. 
The  epithelial  covering  of  the  turbinal.  along  with  the  basement 
membrane,  is  of  coursi'  pushed  away  from   the  Ixinv  framework. 
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and  later  on  comes  to  hang  down  in  the  nasal  cavity  ;  this  is  the 
condition  we  recognise  clinically  as  "  polypoid  middle  turbinal." 
The  ducts  of  the  glands  in  many  cases  become  obstructed — on 
account  of  the  cedematous  infiltration — and  in  this  way  large  cystic 
spaces  are  developed. 

It  is  very  difficult  to  speak  with  certainty  as  to  the  condition  of 
the  mucous  membrane  ;  during  the  course  of  hardening,  decalcifica- 
tion, embedding,  or  staining,  it  often  happens  that  the  surface 
epithelium  gets  separated  and  lost  ;  but  it  is  also  remarkable  that 
in  cases  of  marked  nasal  polypus  formation  the  superficial  epithelium 
is  apparently  quite  normal. 

Causes  of  QJdema 

Without  doubt  the  two  most  common  pathological  conditions 
affecting  respectively  the  middle  and  inferior  turbinals  are  nasal 
polypus  and  inferior  turbinal  hypertrophy  (so  called).  Differences 
in  the  macro-  and  microscopic  appearances  are  due  to,  firstly, 
difference  in  the  structure  of  the  two  turbinals,  and,  secondly, 
difference  in  anatomical  position,  or,  in  other  words,  the  middle 
turbinal  is  of  looser  and  more  delicate  structure  and  situated  further 
from  the  floor  of  the  nose. 

In  both  cases  the  cause  of  the  oedema  is  to  be  found  in  repeated 
or  severe  attacks  of  acute  catarrh  (coryza)  :  in  this  condition  the 
turbinals  are  hyperjemic  and  slightly  cedematous,  but  as  a  rule 
resolution  occurs  and  the  parts  return  to  normal :  on  the  other 
hand  in  a  few  cases  the  inflammation  becomes  chronic,  and  the 
deeper  layers  of  the  mucous  membrane  aie  involved.  Clinically, 
these  chronic  cases  are  characterised  by  constant  nasal  discharge 
(mucous  or  muco-purulent)  and  nasal  obstruction  ;  the  patients 
complain  that  they  are  never  free  from  a  "  cold  "  in  the  head,  and 
they  usually  state  that  they  have  suffered  from  nasal  discharge  and 
obstruction  for  several  years.  The  tissues  of  the  nose  are  thus 
constantly  soaking  in  their  own  secretions,  and  a  return  to  normal 
is  prevented.  It  has  been  pointed  out  to  me  that  an  analogy  may 
be  found  in  the  case  of  papilloma  of  the  bladder  :  this  condition  is  so 
serious  because  it  is  impossible  to  keep  the  parts  dry,  whereas  warts 
on  the  hand  tend  to  shrivel  up  and  disappear  when  moisture  is 
excluded. 

On  going  over  the  cases  of  inferior  turbinal  enlargement  which 
presented  themselves  at  Dr  Logan  Turner's  clinic  during  the  year 
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1907,  I  found  that  the  actual  numlxjr  was  242,  but  the  great  majority 
of  these  were  cases  of  vascular  engorgement.  In  most  of  the  cases 
there  was  only  slight  enlargement,  but  it  was  noted  that  in  30  there 
was  a  co-existing  polypoid  condition  of  the  middle  turbinals,  and 
probably  this  number  would  have  been  greater  had  cocaine  lieen 
applied  in  all  instances  to  the  inferior  turbinals  so  as  to  obtain  a 
better  view  of  the  middle  turbinal  region.  Of  the  79  cases  classified 
under  the  head  of  nasal  jxilypus,  there  were  20  with  co-existing 
enlargement  of  the  inferior  turbinal. 

Formation  of  Polypi 
(Edema  occurs  beneath  the  mucous  membrane  along  the  lower 
border  or  outer  surface  of  the  turbinal :  the  mucous  membrane 
thus  sags  down  in  the  nose,  and  in  advancetl  cases  reaches  the  floor 
of  the  nasal  cavities,  or  even  protrudes  from  the  anterior  or  iX)Sterior 
nares. 

Before  this  stage  is  reached,  however,   the  developing  nasal 
Fig.  B. 


Mucom  Manbnnr 


polypus  is  acted  upon  by  the  resjiiratory  air  currents,  and  its  l)ase 
of  attachment  is  specially  dragged  on  in  the  act  of  blowuig  the 
nose  :  gravity  also  tends  to  increase  tlu  formation  of  the  ci-dematous 
swelling  once  it  has  liegun.  From  what  has  been  said  it  is  not 
difficult  to  understand  that  in  some  cases  the  base  Incomes  con- 
stricted so  that  a  ]x;ar-shaj>ed  swelling  results,  but  in  my  opinion 
the  genuine  jx;ar-shaped  jwlypus  is  much  less  frequent  than  is 
generally  believed.  I  hold  that  the  looji  of  the  snare  is  frequently 
responsible  for  the  ]x;ar  shai>e,  and  that  in  most  cases  the  ixilyjius 
is  broad  based  along  the  lower  liorder  or  outer  surface  of  the  turbinal. 
If  we  think  of  the  frequency  of  ivdema  in  inflammation  of  such 
loose  structures  as  the  prepuce,  scrotum,  and  lower  eyelid,  we  nee<l 
not  wonder  that  it  occurs  in  the  chronic  inflammation  of  the  middle 
furbihal  region  of  the  nose.  In  the  inferior  turbinal  the  rase  is 
somewhat  different  :   here  the  tissiic  is  denser,  and  the  lower  l>order 
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of  the  turbinal  is  already  almost  on  the  floor  of  the  nasal  chamber  ; 
consequently  we  do  not  meet  with  such  marked  cedematous  swelling. 
At  the  posterior  end  of  the  inferior  turbinal  we  may,  however,  in 
advanced  cases,  see  a  large  papillary  mass  of  cedematous  tissue 
hanging  down  in  the  posterior  surface  of  the  soft  palate. 

Inflammation  in  any  situation  is  always  associated  with  exuda- 
tion, and  the  looser  the  tissue  the  greater  the  amount  of  exudation. 
I  believe  that  in  early  cases  of  rhinitis  we  have  an  excessive  amount 
of  vascular  turgescence  associated  with  a  slight  degree  of  cedematous 
infiltration  ;  this  goes  down  under  cocaine  application.  If  the 
inflammation  becomes  chronic  the  oedema  increases  most  probably 
on  account  of  changes  in  the  walls  of  the  blood-vessels  and  blood 
spaces.  Lymphatic  and  venous  obstruction  no  doubt  play  a  part, 
and  I  have  observed  swelling  of  the  endothelical  cells  lining  the 
lymphatic  vessels  in  one  or  two  of  my  specimens.     Watson  Williams 

(3)  recently  showed  a  specimen  of  nasal  polypus  in  which  a  lymphatic 
vessel  appeared  to  be  blocked  by  inflammatory  products.     Hopman 

(4)  thinks  that  the  cause  of  the  oedema  is  some  impairment  of  the 
circulation  in  the  efferent  venous  vessels,  and  the  engorged  state  of 
the  small  veins  in  many  of  the  specimens  examined  by  me  supports 
this  theory  (Fig.  12).  Griinwald  (5)  explains  the  oedema  by  changes 
in  the  vessels  of  the  nature  of  peri-  and  endo-arteritis,  but  one  is 
bound  to  note  that  even  in  apparently  normal  turbinals  the  vessel 
walls  seem  to  be  abnormally  thick.  Goodale  (6)  says,  "  It  is  possible 
that  the  inflammatory  infiltration  which  penetrates  the  substance 
of  the  turbinals  may  lead  in  some  places  to  a  stasis  from  compression 
of  the  veins  "  ;  the  same  writer  entirely  disagrees  with  the  bone 
disease  theory  of  nasal  polypus  formation. 

In  advanced  cases  the  elastic  fibres  are  hard  to  find — at  least 
in  the  cedematous  parts  ;  near  the  periosteum  they  are  present  and 
normal  in  appearance.  The  striking  similarity  of  the  changes  in 
the  middle  and  inferior  turbinals  will  be  apparent  from  the  illus- 
trations, and  nobody  has  yet  said  that  inferior  turbinal  cedema  or 
hypertrophy  is  due  to  bone  disease  ;  we  may  well  ask  why  cedema 
of  the  middle  turbinal  should  be  due  to  this  cause.  It  is  true  that 
the  bone  is  often  affected  in  advanced  cases  of  nasal  polypus  for- 
mation, associated  with  ethmoidal  suppuration,  but  in  this  case  the 
bone  disease  is  the  effect,  not  the  cause  (Fig.  11).  Yonge's  (7)  theory 
a  to  the  causation  of  nasal  polypi  was  not  well  received  at  the  last 
meeting  of  the  British  Medical  Association  at  Exeter,  and  as  I  have 
dealt  with  it  in  a  previous  paper  I  need  not  do  so  again. 
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In  regard  to  Griinwald's  theory  that  nasal  polypi  are  associated 
with  sinus  suppuration,  I  can  only  state  that  this  apj^ears  to  be  true 
in  only  50  per  cent,  of  cases.  I  think  we  are  not  far  wrong  if  we 
regard  the  character  of  the  discharge  present  as  diagnostic — that 
is  to  say,  if  nasal  polypi  are  found  associated  with  a  clear  watery 
discharge  no  sinus  suppuration  is  present  ;  if  the  discharge  is 
muco-purulent,  sinus  suppuration  may  or  may  not  be  present ;  if 
the  discharge  is  distinctly  purulent  then  sinus  suppuration  is  present. 

Morell  Mackenzie  used  to  urge  against  the  inflammatory  origin 
of  nasal  polypi  that  while  nasal  catarrh  is  very  frequent  in  children, 
polypi  are  extremely  rare.  There  are  two  good  answers  to  this 
objection  :  (i)  the  middle  turbinal  region  is  not  easy  to  examine 
in  children,  and  minor  degrees  of  (i-dema  may  easily  pass  unnoticed  ; 
and  (2)  it  is  e.xtremely  probable  that  the  \  ascular  changes  leading 
up  to  marked  jwlypus  formation  take  years  to  occur — in  other 
words,  children  ha\e  ceased  to  be  children  when  |K>l\^5i  are 
developed. 

In  conclusion,  I  wish  to  express  my  thanks  to  Dr  Logan  Turner, 
who  has  kindly  allowed  me  to  make  use  of  his  clinical  material,  to 
the  Royal  College  of  Physicians  (Edinburgh)  for  jiermission  to  work 
in  their  Laboratory,  and  to  Dr  James  Ritchie  for  much  advice  and 
assistance  in  carrying  out  the  work. 
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Meeting  X.— July  i,  1908 

Dr  J  AMts  Kl  ICIIIE,  Pusidcnty  in  the  C/uur 

I.  Exhibition  of  Patients 

Dr  Byrom  liramtceJJ  exhibited  a  case  of  osteitis  deformans 
(Paget's  disease).  The  disease  is  vcr>'  rare  in  Scotland.  Osier 
states  (in  his  last  edition,  published  in  ifjos)  that  only  alwut  sixty- 
seven  typical  cases  have  been  n  .  onli,!      The  notes  arc  as  follows  :  — 


the  text. 

The  bones  of  the  carpus  are  almost  natural,  showing  little  or  no  transparency.     As  o 
proceeds  from  the  carpus  to  the  metacarpus  and  phalanges,  the  bones  become  more  and  mt 
transparent,    but    show   a    faint    bony    structure    except    in    the    terminal    phalanges, 
some   of  the   metacarpal   bones  a  distinct  medulla  can  be  made  out,  but  in  the  other; 
somewhat  regular  striatlon  of  slightly  denser  bony  substance  has,  in  pans,  taken  its  plai 

The  terminal  phalanges,  except  at  the  articular  ends,  have  almost  completely  disappear* 

The  head  of  the  metacarpal  bone  of  the  index  finger  of  the  left  hand  has  been  tilted  rout 
and  the  appearance  is  suggestive  of  fracture. 

The  sesamoid  bones  in  the  flexors  of  the  thumb  are  still  present. 


Plate  XL— To  Illustrate  Dr  Bykom  Bramwell's  Article. 
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L.  G.  B.,  widower,  aged  43,  a  forester  by  occupation,  was  ad- 
mitted to  the  Edinburgh  Royal  Infirmary  on  31st  March  1908. 

History. — ^Until  the  present  illness  commenced  the  patient  was 
a  well-set-up,  robust,  healthy  man  ;  he  had  never  had  syphilis  or 
gonorrhoea. 

On  28th  October  1903  he  tripped  when  getting  into  a  boat  and 
fractured  his  left  thigh  and  left  humerus.  He  stated  that  he  was 
perfectly  well  up  to  the  time  of  this  accident.  Two  months  later, 
while  going  about  with  sticks,  he  fell  and  again  fractured  his  left 
humerus,  also  his  right  clavicle  and  right  scapula  ;  in  this  fall  he  also 
strained  and  hurt  his  left  foot.  Five  weeks  after  the  second  accident, 
the  left  humerus  was  again  fractured  while  the  doctor  was  exercising 
it.  In  December  1905  he  slipped  while  getting  into  bed  and  frac- 
tured his  left  forearm.  In  September  1907  he  fell  and  fractured  his 
right  forearm  and  strained  his  back  badly. 

Since  the  present  illness  commenced  (October  1903)  he  has 
become  dwarfed  and  stunted.  In  health,  his  height  was  5  ft.  6| 
inches';  on  admission  to  the  Infirmary,  it  was  4  ft.  11  inches.  His 
head  has  become  more  rounded  and  larger  ;  the  ujjper  part  of  his 
face  also,  it  is  said,  has  become  wider  and  broader. 

Condition  on  Admission  to  the  Infirmary. — ^The  patient  was  unable 
to  stand.  There  was  little  or  no  curvature  of  the  spine  and  no  for- 
ward drooping  of  the  head.  The  bones  of  both  upper  extremities 
were  markedly  curved  like  a  bow,  the  elbow-joint  being  the  centre 
of  the  bow  (see  Figs,  i  and  2).  The  thigh  bones,  too,  were  curved 
forwards  and  outwards.  The  hands  showed  a  curious  thickening 
of  the  ends  of  the  fingers  due  to  increase  of  the  soft  parts.  The 
skin  of  the  palms  of  the  hands  was  remarkably  fine,  soft  and  silky 
to  the  touch.  The  clavicles  projected  forward,  especially  the  left 
clavicle,  which  had  not  been  broken.  The  base  of  the  thorax  was 
broadened  out.  The  abdomen  was  diamond-shaped  with  a  deep 
transverse  sulcus  at  the  umbilicus.  The  hair  of  the  body,  especially 
on  the  legs,  had,  the  patient  stated,  increased  in  amount  and  thick- 
ness since  the  disease  commenced.  The  surface  of  the  affected 
bones  was  felt  to  be  irregular  and  in  places  nodulated.  There 
was  no  pain  and  no  tenderness  over  the  bones. 

X-ray  examination  showed  marked  changes  in  the  bony  structure. 
Dr  Hope  Fowler  kindly  made  a  series  of  photographs,  some  of  which 
are  reproduced  in  Figs.  3,  4  and  5. 

On  admission  to  hospital  the  blood  count  showed  (notwithstanding 
the  pallor  of  the  patient's  face)  an  excess  of  red  blood  corpuscles 


256      TREATMEXT  OF  A  TYPE  OF  **  FAINTING  ATTACK  " 

and  of  hamoglobin  (red  corpuscles,  6,800,000  per  cubic  millimetre  ; 
hsmoglobin,  105  per  cent.).  The  size  and  shape  of  the  red  cor- 
7    -  '--f  was  normal :   no  nucleated  red  corpuscles  were  seen.     The 

■  corpuscles  were  normal  in  number  (6300  per  c.mm.),  and  the 
•ntial  count  was  normal  (poh-morphs  66  per  cent.,  small 
.•3C>tes  22  percent.,  large  lymphocvies  9  per  cent.,  eosino- 
pnues  3  per  cent.,  mast  cells  i  per  cent.). 

The  urine  contained  phosphates,  a  small  quantity  of  pus,  and  a 
small  quantity  of  albumen. 

Treatment  and  Results. — For  the  first  five  weeks  after  the  patient's 
admission  to  hospital  he  suffered  from  recurring  attacks  of  fe\-er. 
perhapis  due  to  the  condition  of  the  bladder  and  urine. 

On  May  jtk,  suprarenal  extract  was  prescribed  and  has  been 
given  since  (i  c.c.  of  a  i  in  3000  solution  of  adrenalin  chloride  given 
h\-podennical]y  once  a  week).  Since  this  treatment  was  com- 
menced, and  presumably  as  the  result  of  it.  steady  improvement  has 
taken  place.  The  patient  looks  and  feels  ver\'  much  better  :  there 
has  been  no  recurrence  of  the  fever  ;  the  urine  still  contains  phos- 
phates, a  small  quantity  of  pus,  and  a  small  quantity  of  albumen  : 
and  the  red  blood  corpuscles  and  tuemoglobin  have  fallen  to  the 
normal  amount  as  shown  in  the  following  table  :  — 


Date. 

Red  Coq>ascle». 

Hzmogiobm. 

White  CoqMiscI 

2nd  April 

6.800,000 

105  per  cent. 

6.300 

4th       .. 

6,000.000 

105 

6,400 

6th 

6- 

I , .. , 

6.600 

8th  May 

4' 

-: 

5.500 

17th     „ 

4.-fxi  o->j 

'Nj 

— 

9th  June 

4.500.000 

80 

6.800 

29th     . 

4  700,000 

80 

7.400 

II.  Original  Comxcmcations 

I.  NOTE  ON  THE  TRE.^TMENT  OF  \  TYPE  OF  SO-CALLED 
•'  FAINTING  ATTACK  " 

By  Hamilton  Grah.oi  Lasgwill,  M.D.,  F.R.CP, 
Physician  to  Leith  Hospital 

I  HA\'E  not  found  it  by  any  means  easy  to  get  a  title  which  will 

,!f-;/-rihe  accurately  and  yet  briefly  the  subject  of  the  following 

:ks.     I   trust,   however,   that   before   I   have  finished    I   shall 

mad''  rl*>ar  the  salient  features  of  the  attack  to  which  I  WTb 


FKi.  4- — Left  arm  of  the  ase  of  osteite  deformans  described  in  the  teit. 
1.O11  account  of  the  6act  that  no  lens  inter\-eiies  between  negative  and  area  to  be  radio- 
graphed, the  resultant  prints  are  always  reversed-!      Here  the  bones — honn^Tjs.  mdius.  and 
ulna — hav'e  almost  aitirely  lost  their  normal  onthne.  and  have  little  or  no  appearajTce  of 
normal  ~tnictiire.    There  ts  only  the  ointest  trace  of  an  elbow  joint.    The  homeras  b  altered 

been  broke-  ,  _       .  1 

also  by  the  ;  ,  .  . 

been  almost  completsiy  absorbed- 

The  radios  and  olna  are  in  siintlar  cocditioa.  bat  not  quite  so  advanced.  The  radius  is 
very  nodular ;  these  nodes  are  made  up  of  soft  fibrous  tissue  from  which  all  the  lime  salts, 
etc..  have  disappeared. 


Plate  XII. — To  Illi  <trate  Dr  Byrom  Bramweil's  Article. 


Fig.  5.— Right  arm  of  the  case  of  o'^leUis  deforma 
As  contrasted  with  the  other  arn),  this  humerus  shows  I 

regularly  the  almost  complete  absence  of  I 

gradually  to  the  articular  ends  of  the  bone. 

The  ulna  shows    signs  of  a  gradual  bending  perhaps  synchroi 

fracture  of  the  radius  at  the  junction  of  its  upper  and  middle  thii 

exhibit  simitar  changes  in  bony  structure  ;  where  the  fracture  has 

condensation  of  bony  tissue  still  showing. 


us  with  the  evident  old 

Both  radius  and  ulna 

occurred  there  is  a  little 


Pi.AiE  XIII.— To  Illustrate  Dr  Byrom  Bramwell's  Article. 
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to  direct  attention,  as  also  the  treatment  adopted.  I  shall  begin 
bv  giving  the  notes  of  two  cases  observed  within  the  last  nine 
months. 

Case  I. — ^J.  H.,  aet.  48,  has  been  under  my  observation  more  or 
less  constantly  for  the  last  twelve  years,  during  which  time  she  has 
been  seen  by  several  consulting  physicians.  Her  symptoms  were 
usually  ascribed  to  her  heart,  but  neither  dyspnrea  nor  palpitation 
were  ever  present,  nor  were  any  cardiac  murmurs  or  irregularity 
of  the  pulse  ever  detectable.  She  has  frequently  alluded  to  a  type 
of  attack  which  she  often  took  of  a  somewhat  vague  character,  and 
until  last  autumn  I  failed  to  grasp  the  real  significance  of  many  of 
the  symptoms  of  which  she  complained.  Notable  amongst  these 
was  a  marked  tendency  to  a  "  sinking  feeling  "  constantly  following 
upon  evacuation  of  the  bowels.  So  marked  was  this  that  she  regularly 
had  to  lie  down  on  bed  (or  a  sofa)  immediately  after  stool,  and  so 
unpleasant  (and  almost  over-powering)  was  this  sensation  that  she 
dreaded  (and  often  postponed)  the  evacuation,  particularly  if  it  was 
more  than  usually  vigorous,  e.g.  as  the  result  of  a  purgative.  On 
i2th  July  1907  she  had  been  more  than  usually  distressed  with 
what  she  called  "  queer  feelings  "  and  "  fainting  attacks,"  and  her 
pulse  had  not  improved  as  on  former  occasions  under  the  use  of 
strychine  and  strophanthus.  Late  at  night  I  was  hurriedly  called, 
as  she  had  taken  a  bad  "  fainting  attack  "  and  was  thought  to  be 
dying.  I  found  her  extremely  pale,  with  a  rapid  pulse  of  markedly 
small  volume,  unable  to  speak,  but  acutely  conscious  of  her  surround- 
ings. A  hypodermic  of  adrenalin  very  rapidly  improved  her  pulse, 
and  in  a  short  time  she  said,  "  You  never  gave  me  anything  before, 
doctor,  that  acted  hke  that."  Having  now  seen  her  in  an  attack 
I  was  better  able  to  gather  particulars  of  them.  They  begin,  she 
says,  with  a  sudden  feeling  coming  over  her  "  as  if  something  dreadful 
was  going  to  happen,"  then  follows  a  strange  feeling  of  inward 
shaking  and  "  sinking  "  in  the  umbilical  region,  unaccompanied  by 
any  pain  or  dyspncea  but  with  an  overpowering  sensation  as  if  she 
was  dying,  consciousness,  however,  being  always  intensely  alert, 
though  the  power  of  speaking  or  even  moving  is  lost.  She  would  fain 
speak  to  break,  as  it  were,  the  spell  that  she  feels  overpowering  her, 
but  while  thought  is  intensely  active  the  power  of  utterance  is  lost. 
These  attacks  come  on  chiefly  at  night  after  getting  into  bed,  and 
only  rarely  does  she  have  them  after  getting  to  sleep.  It  is  interesting 
to  note  that  she  has  by  experience  found  that  she  often  goes  to 
sleep  most  easily  in  the  prone  position,  a  feature  in  her  case  the 
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significance  of  which  will  appear  later.  Anjther  interesting  con- 
dition, she  states,  occurs  frequently  if  she  is  awakened  suddenly, 
viz.  a  feeling  as  if  she  "  woke  up  in  detachments." — her  conscious- 
ness wakes  quite  brisk  and  vivid,  but  the  power  of  sjjeaking  iuid 
moving  distinctly  lags  behind  for  an  appreciable  jxjriod. 

After  I  had  treated  her  with  adrenalin  internally  for  over  a 
month  I  asked  my  colleague,  Dr  Edwin  Matthew,  to  examine  her 
blood-pressure,  which  he  kindly  did  on  two  occasions.  He  re- 
ported her  systolic  pressure  to  lie  no  and  120  on  these  occasions, 
and  this  notwithstanding  adrenalin  had  Iwen  regularly  administered 
for  5  weeks.  On  adopting  the  treatment  to  lx»  afterwards  men- 
tioned her  (systolic)  pressure  was  immediately  raised  thereby 
20-30  mm.  On  discussing  her  whole  symptoms  Dr  Matthew  agree*! 
that  it  was  mainly  a  want  of  vasomotor  tone  which  was  present  in 
her  case,  nothing  abnormal  being  detectable  in  her  heart. 

Case  II. — I  was  hurriedly  called  about  11  p.m.  on  9th  Octolier 
1907,  to  see  Mrs  B.,  at.  3S,  by  her  husband,  who  said  his  wife  hati 
one  of  her  "  attacks  "  and  seemed  to  be  dying.  The  house  was 
fully  half  a  mile  off,  and  when  I  arrived  I  found  her  recovering 
gradually  and  able  to  give  me  an  account  of  the  attack  which,  with 
fuller  details  afterwards  obtained,  is  briefly  as  follows : — The 
attacks  always  come  on  at  bed-time,  being  most  apt  to  occur  after 
a  day's  housework  involving  any  sjjecial  exertion.  She  has  l>oen 
subject  to  them  since  she  was  almut  18,  but  they  have  l)ecn  much 
more  frequent  (as  also  more  severe)  since  she  was  married  (8  years 
ago).  Occasionally  the  attack  would  come  on  while  undressing,  but 
usually  it  was  after  she  was  in  bed  and  sometimes  just  when  drop- 
ping off  to  sleep,  when  an  intense  feeling  of  "  sinking  "  would  come 
over  her,  with  a  sensation  of  utter  loss  of  all  jwwer  and  a  feeling 
as  if  she  were  dying.  Consciousness  is  alwa^'s  jx-rfectly  retainixl. 
though,  she  is  quite  unable  to  gi%'e  expression  to  her  thoughts, 
which  are  jierfectly  vivid.  Thus  in  this  last  seizure  her  husband, 
noticing  her  pallor,  had  recognised  that  one  of  her  "  attacks"  was 
imjiending  and  made  a  hurried  search  for  some  stimulant  to  give 
her,  but  though  the  patient  realised  perfectly  what  he  was  looking 
for  (and,  indeed,  heard  him  asking  her  where  it  was)  she  was  abso- 
lutely unable  either  to  tell  him  or  to  indicate  even  that  he  was 
searching  in  the  wrong  places.  He  ran  off  to  a  neighlwur's  house 
for  some  whisky,  and  though  quite  conscious  of  his  errand  she 
wished  he  hail  not  gone,  as  she  felt  so  certain  she  would  not  live 
till  he  returned.     Her  husband  tells  me  she  shows  no  sign  of  agitation 
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in  these  seizures  beyond  tears  filling  her  eyes  as  she  (speechlessly) 
watches  his  anxiety,  but  there  is  no  sobbing  or  even  attempt  at 
crying.  There  have  never  been  any  motor  phenomena  noticed  during 
any  of  the  attacks.  The  patient  is  not  aware  of  ever  having  had  an 
ordinary  attack  of  faint  or  syncope,  and  in  the  seizures  she  does 
have  there  is  no  sensation  of  swooning  whatever  ;  on  the  contrary 
her  consciousness  is  always  painfully  alert,  making  their  presence 
all  the  more  alarming  to  herself.  The  following  day  she  was  in  her 
usual  health,  and  I  then  learned  of  a  condition  of  some  interest,  viz. 
that  for  years  she  had  suffered  greatly  on  getting  into  bed  at  nights 
from  prinkling  and  numbness  in  her  hands  and  feet.  She  has  there- 
fore made  a  practice  for  a  long  time,  in  order  to  get  to  sleep,  of 
doubling  herself  firmly  into  the  "  knee  elbow  "  attitude,  so  as  to 
benefit  by  the  flushing  of  the  blood-vessels  in  the  extremities  which 
results  on  relaxing  the  "  tourniquet  "  action  of  this  "  forced  flexion." 
It  is  of  interest  to  note  that  she  alluded  to  this  habit  of  hers  when 
I  attended  her  last  confinement  in  December  1906,  though  I  did 
not  recognise  the  significance  at  the  time.  When  I  was  about  to 
leave  the  house  after  the  confinement  was  over  she  asked  if  she 
might  get  on  her  hands  and  knees  as  she  could  not  get  to  sleep 
without  doing  so.  Regarding  it  merely  as  a  foolish  notion  1  forbade 
her  to  do  so  for  that  night  at  least,  and  as  she  got  to  sleep  all  right — 
much  to  her  own  surprise — I  thought  no  more  of  the  matter. 

On  careful  examination  nothing  whatever  in  the  nature  of  a 
cardiac  lesion  could  be  detected,  nor  were  there  any  signs  of  anaemia  ; 
no  dyspncea  or  palpitation  on  exertion  was  present.  I  was  struck, 
however,  with  the  apparently  very  low  tension  of  her  pulse,  and 
from  the  various  symptoms  she  described,  and  my  previous  experi- 
ence with  Case  I.,  I  formed  the  opinion  that  the  seizures  were  really 
of  vasomotor  origin.  My  colleague,  Dr  Matthew,  again  very 
kindly  took  her  blood-pressure  and  reported  it  to  be  one  of  the 
lowest  he  had  seen,  the  diastolic  being   relatively  very  low,  the 

^  u  •      S  90 

hgures  bemg  ^-^ 

Such  is  the  somewhat  imperfect  record  of  the  two  cases.  What 
can  be  said  as  to  the  nature  of  the  seizures  ?  The  symptoms  in 
the  two  patients  are  very  similar,  but  that  the  attack  in  each  was 
not  an  ordinary  "  faint  "  is  evident,  for  consciousness  was  painfully 
acute  throughout.  The  true  explanation  of  these  so-caUed  "  faints  " 
I  would  suggest  to  be  this,  viz.  a  rapid  withdrawal  into  the  splanchnic 
"  venous  pool  "  of  a  large  amount  of  blood  owing  to  the  dilatation 
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of  the  arterioles  in  this  area.     In  both  patients  there  was  distiiv 
(though    varied)    evidence   of   defective   general    vasomotor    toil' 
Mrs  B.'s  blood-pressure  being  especially  low  :  but  the  really  imjxi 
tant  point  would  seem  to  be  not  so  much  the  actual  blood-pressup 
o(  the  individual  as  the  liability  of  those  patients  (whatever  th<- 
normal   blood-pressure    may   be)    to   a   sudden    dilatation    of    tli' 
splanchnic    arterioles,    with  a  consequent  filling  of  the  large   al 
dominal  veins.     Founding  upon  this  theory,  and  acting  on  a  suggcs 
tion  of  Dr  Matthew,  Case  No.  I.  (Mrs  H.)  was  ordered  to  wear  a 
firm  abdominal  binder  with  a  large  pad  to  keep  up  pressure  over  the 
spanchnic  area,  and  to  discontinue  the  adrenalin  which  she  had  been 
taking  with  distinct  lienefit.     Smce  she  adopted  this  measure  the 
patient,  though  far  from  cured  of  many  of  the  s\Tnptoms  arising 
from    faulty  vasomotor   tone   (e.g.  flushings,  sweatings,  etc.).  has 
never  again  had  any  return  of  these  "  sinking  "  attacks.     On  rai 
occasions,  if  she  fears  an  attack  may  occur,  she  increases  the  a! 
dominal  pressure  by  inserting  the  hand  l>etween  the  binder  an 
the  pad,  and,  lying  prone  in  this  |X)sition,  falls  asleep.     There  caii 
I   think,  be  little  doubt  that  the  "  sinking  "  sensations  described 
alK)ve  in  Mrs  H.'s  case  as  immediately  following  action  of  the  Iwwels 
were  really  minor  attacks  of  similar  vasomotor  origin,  arising  fror 
the  disturbance  of  the  abdominal  pressure.     These  minor  attack 
she  has  also  got  entirely  rid  of  since  she  adopted  an  aUiominal  bindii 

As  regards  Case  II.,  the  practical  application  of  the  theory  w.i~ 
equally  successful.  Her  attacks  seemed  to  be  distinctly  produci^l 
by  the  filling  of  the  splanchnic  "  venous  pool  "  on  lying  down  in 
lied,  consequent  ujwn  the  removal  of  the  external  alnlomin  . 
pressure  kept  up  during  the  day  by  her  clothing  (esjxrially  li' 
corsets).  In  her  case  the  change  pro<luce<l,  as  she  lay  in  Ixsl  i 
her  ordinary  condition,  on  the  volume  of  her  pulse,  when  jiressuf 
over  the  splanchnic  area  was  applie<i  by  the  hand,  was  most  marke<l. 
I  therefore  ordered  her  to  apply  a  firm  binder  with  pat!  to  prevent 
the  seizures,  explaining  to  her  how  I  ex|»ected  it  to  act.  viz.  as  a 
substitute  for  her  daytime  garments.  Her  remark  was  most  in- 
structive— "  Well,  doctor.  I  Iwlieve  you're  right  ;  that  must  In- 
why  I  never  had  any  attacks  after  my  confinement  so  long  as  I 
wore  my  binder  ;  I  never  required  to  go  on  my  hands  and  knees  to 
get  to  sleep  till  I  left  off  wearing  it."  Evidently  the  prinkling. 
iSrc,  of  her  limbs  was  the  result  of  too  low  a  general  blood -pressure 
when  the  constriction  of  her  daytime  clothes  was  relaxc<l. 

Dr  Matthew  agreed  that,  seeing  the  bloo<l-pressure  in  Mrs  B.'s 
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case  was  so  low,  it  might  be  well  to  give  a  little  adrenalin,  and  five 
minims  t.i.d.  were  ordered,  the  abdominal  binder  being  regularly 
worn  at  night.  After  a  very  few  doses,  however,  the  adrenalin 
had  to  be  stopped  owing  to  the  throbbing  which  resulted.  Since 
then  she  has  had  no  treatment  whatever  other  than  the  wearing  of 
the  firm  binder  at  night,  and  not  only  has  she  never  had  another 
attack,  but,  as  she  expressed  it,  she  "  feels  a  different  woman," 
having  got  rid  of  the  dread  of  the  attacks  which  used  to  make  bed- 
time a  source  of  terror  to  her. 

General  Remarks. 

I  have  been  unable  to  find  any  clear  description  of  this  type  of 
seizure,  but  Sir  \Vm.  Gowers,  in  his  recent  volume  The  Borderland 
of  Epilepsy,^  describes  what  he  calls  "vagal  and  vaso-vagal  attacks," 
which  in  several  respects  resemble  what  I  have  described  above. 
Thus  he  speaks  of  there  being  "  no  impairment  of  consciousness  " 
in  these  attacks,  and  he  describes  vividly  the  sense  of  impending 
death  present  in  these  cases  "  so  intense  that  no  recollection  of  its 
falsity  in  preceding  attacks  prevents  the  conviction  of  its  present 
reality."  But  he  speaks  of  the  patients  showing  "  respiratory 
distress  sometimes  so  intense  as  to  amount  to  orthopncea,"  as  also 
"  cardiac  discomfort  and  acute  pain  in  some  cases"  .  .  .  none  of 
which  s^miptoms  were  present  in  my  patients  at  all.  Some  of  the 
details  of  his  cases  of  "  vaso-vagal  "  attack  certainly  present  a 
distinct  resemblance  to  the  two  cases  detaUed  above  ;  but,  while 
he  does  not  mention  the  condition  of  blood-pressure  present  in  his 
cases,  he  evidently  regards  the  condition  as  one  of  vasomotor 
spasm,  for  the  remedies  he  advises  strongly  are  vaso  dilators.  Now 
the  hsemomanometric  readings  recorded  above,  it  seems  to  me,  are 
entirely  against  the  view  of  this  being  the  mrderlying  condition  in 
my  cases,  so  that  I  cannot  conclude  that  the  seizures  in  my  patients 
were  exactly  of  his  "vaso-vagal "  type.  The  explanation  of  them 
which  has  been  suggested  above  may  be  erroneous,  but  the  results 
of  treatment,  at  any  rate,  based  upon  this  view  appeared  to  me  to 
be  of  sufficient  practical  value  to  be  worthy  of  record.  In  con- 
clusion, I  desire  to  acknowledge  the  kind  assistance  in  the  investi- 
gation of  the  cases  rendered  by  Dr  Matthew,  as  also  his  helpful 
suggestion  as  regards  treatment. 

'  Cowers,  Bonieiiand cj  EfiUfsy,  p.  \'&  $,]<]■     Churcliill.  1907. 
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z.  INTERMITTENT  CLAUDICATION  OK  INTERMITTENT 
LIMPING  AND  OBLITERATIVE  ARTI  klTI<  WITH 
ILLUSTRATIVE  CASES. 

By  BVRO.M  Bramwelu  M.D.,  F.R.C.1'.  Ed.,  I'hxsicun  lo  the 
Edinburgh  Royal  Infirmary,  etc.,  etc. 

I.NTERMiTTENT  claudication  is  a  rare  condition,  which  was  first 
described  in  the  year  1858  by  the  late  Professor  Charcot,'  and  has 
attracted  a  good  deal  of  attention,  more  especially  abroad — in 
France,  Germany  and  Ainerica.  In  1898,  Professor  Erb  *  wTote 
an  exhaustive  monograph  on  the  subject.  In  1905,  Dr  J.  Ramsay 
Hunt  '  of  New  York  published  an  im|x>rtant  paper  on  the  subject, 
in  which  he  detailed  the  notes  of  four  cases  which  had  come  under 
his  own  observation,  and  gave  a  valuable  epitome  of  the  ol>ser\a- 
tions  of  other  physicians.  Dr  F.  Parkes  Weber  *  lias  recently 
published  in  the  Lancet  a  typical  case  and  has  referre<l  to  the  liter- 
ature of  the  subject.  The  obliterative  arteritis  with  which  intei - 
mittent  claudication  is  usually  associated  has  l>een  e.vhaustively 
considered  by  Mr  A.  Pearce  Gould  *  in  his  Lettsomian  Lectures. 

Intermittent  claudication  or  intermittent  limping  is  the  term 
given  to  a  group  of  symptoms  which  are  due  to  tem|X)rar\"  ischemia 
of  the  affected  part.  The  essential  clinical  chaiacteristics  of  the 
condition  are : — 

(i)  Absence  of  symptoms  while  the  affected  parts  arc  at  rest  ; 
(2)  the  development  of  s\Tnptoms  (jiainful  limping,  etc.)  after 
e.\ertion  ;  (3)  the  disapi')earance  of  the  symptoms  after  rest  ;  and. 
in  most  cases  {4)  absence  of  pulsation  in  the  j)edal  arteries — I  will 
presently  descrilie  a  case  of  typical  intermittent  claudication  m 
which  there  is  no  arterial  obstruction,  and  no  ilefect  in  the  circula- 
tion of  the  legs  or  feet. 

T)u-  Symptomf,  which  characterise  an  Attack  of  Intermittent 
Claudication. — In  typical  cases,  the  patient  feels  quite  well  until  he 
puts  the  muscles  of  the  affected  part  into  j^rolonged  action.  In 
some  cases,  however,  more  esjxrially  in  the  advanced  stages  of  the 
disease,  weakness,  and  it  may  tie  even  mu-scular  atro|>hy.  j^arw- 
thesicC  and  vasomotor  alterations  are  i»ersistently  present,  t.e..  an- 

'  Ctmfl.  rtiui.  ft  Aftm.  lit  la  Sof.  <ft  HM..  1S58,  T.  «ij.  p.  11%. 
'  DtHl.  ZtU.  Nfrvtm-hri/.,  IM.  13,  p.  I,  1 898. 
'  MtiHtal  AWor.t,  May  a;,  i<)os. 
*  Laiufi,  Jnn.  18,  1908,  p.  Ija- 
'  ljtn(tt.  Mati-h  15.  190J.  p.  710. 
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present  independently  of  exertion.  In  the  advanced  stage  of  the 
disease,  dry  gangrene  may  be  developed  and  severe  continuous 
pain  in  the  affected  part  may  be  present. 

After  walking  a  longer  or  a  shorter  distance,  which  varies  in 
different  cases,  motor  and  sensory  symptoms  and  vasomotor  altera- 
tions, due  it  is  believed  to  insufficient  arterial  blood-supply  to  the 
affected  part,  are  developed.  The  more  important  of  these  sym- 
ptoms are  : — ^weakness,  stiffness,  heaviness,  coldness,  numbness  , 
a  prickling  feeling,  pain,  cramps,  and  rigidity  in  the  affected  lim  b 
or  limbs.  In  consequence  of  the  weakness,  stiffness,  pain  and  cramp, 
the  patient  limps. 

The  affected  limb  usually  presents  marked  evidence  of  derange- 
ment of  the  circulation.  The  foot  may  become  red  and  swollen, 
or  the  toes  may  become  white  and  dead.  In  the  present  case,  the 
whole  limb,  but  especially  the  foot,  becomes  darker  in  colour. 
During  the  paroxysm  the  affected  limb  may  be  colder  to  the  touch 
than  its  fellow  on  the  opposite  side. 

If  the  patient  rests,  the  symptoms  gradually  pass  off,  and  the 
limb  after  a  time  becomes  normal. 

The  condition  is  said  to  be  the  same  as  Stringhalt  in  horses. 

The  development  of  the  symptoms  is,  as  I  have  already  said, 
believed  to  be  due  to  defective  blood-supply  to  the  affected 
parts. 

In  most  cases  of  intermittent  claudication,  no  pulsation  can  be 
felt  in  the  pedal  arteries.  This  is  an  important  diagnostic  point  ; 
in  all  cases,  in  which  a  patient  complains  of  intermittent  limping 
(weakness,  pain,  stiffness,  cramp,  numbness,  etc.,  in  the  leg)  after 
exertion,  the  condition  of  the  arterial  circulation  should  be  carefully 
examined. 

The  absence  of  pulsation  in  the  pedal  arteries  may  be  due  to 
anything  which  obstructs  the  vascular  channel.  In  most  cases,  the 
obstruction  is  due  to  obliterative  arteritis  or  angiosclerosis,  which 
usually  affects  the  small  vessels  and  is,  then,  often  symmetrical ; 
in  some  cases,  the  larger  vessels  are  affected.  In  some  cases,  the 
nerves  are  involved  from  affection  of  the  vasa  nervorum  ;  the 
clinical  picture  in  cases  of  this  kind  may  be  that  of  peripheral 
neuritis. 

In  most  cases  of  intermittent  claudication  three  factors  seem  to 
take  part  in  the  production  of  the  ischemia  which  is  the  fundamental 
cause  of  the  condition,  viz.,  (i)  vascular  obstruction,  (2)  vasomotor 
spasm,  and  {3)  the  increased  demand  upon  the  part  which  muscular 
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activity   entails.     But   in   some   cases,    the    first    factor    (arterial 
obstruction)  is.  as  I  have  said,  wanting. 

Arrested  arterial  circulation  through  the  main  arteries  of  a  limb 
does  not  necessarily  produce  intermittent  claudication.  I  will 
afterwards  relate  two  cases  which  prove  this.  Whether  intermittent 
claudication  occurs  under  such  circumstances  or  not.  probably 
depends  upon  the  condition  (freeness)  of  the  inosculatory  circulation 
and  the  presence  or  absence  of  vasomotor  spasm. 

I  repeat  that  the  symptoms  characteristic  of  a  parox\-sm  in 
intermittent  claudication  are  due  to  defective  arterial  blood-supply 
(ischemia).  So  long  as  the  patient  is  at  rest  there  arc  nosxTnptoms. 
at  all  events  in  the  earlier  stages  of  the  case.  During  rest,  the  feeble 
inosculatory  arterial  blood-supply  is  sufficient  for  the  tissue  require- 
ments ;  but  during  active  exertion,  the  increased  demand  for 
arterial  blood,  which  the  muscular  contractions  entail,  cannot  lie 
met,  and  symptoms  (pain,  spasm,  muscular  weakness,  etc.)  are 
consequently  develoj^ed. 

In  addition,  in  some  cases,  a  condition  of  vasomotor  spasm  is 
supposed  by  Erb  and  some  other  authorities  to  determine  the 
development  of  symptoms — this  brings  the  case  into  relationshi|) 
with  Raynaud's  disease. 

Intermittent  claudication  ami  the  obliterative  arteritis  witli 
which  it  is  associated  are  more  common  in  the  male  than  in  the 
female,  and  seems  to  affect  the  Jewish  much  more  than  other  races 
of  mankind  ;  one  of  the  cases  which  I  will  presently  descrilie  (Case 
II.)  occurred  in  a  Jew.  The  condition  may  go  on  for  many  years 
The  ultimate  effect  of  the  arterial  otetruction  which  is  the 
pathological  basis  of  the  <ondition  is  the  production  of  dry 
gangrene. 

Anything  (such  as  syphilitic  endarteritis,  atheroma  and  non- 
syphilitic  obliterative  endarteritis)  which  causes  narrowing  and 
obliteration  of  the  arteries  may  W  the  cause,  or,  m  part  at  all  events, 
the  cause,  of  the  condition.  In  some  cases,  as  I  have  already  said, 
the  large  arteries  are  the  seat  of  the  obstruction.  In  Charcot's  first 
case  there  was  an  aneurism  of  the  iliac  arterj-. 

Syphihs,  alcohol,  excessive  smoking,  exjjosurc  to  cold,  and  many 
other  conditions,  such  as  flat  foot,  the  wearing  (pressure)  of  a  truss, 
have  been  supjiosed  to  be  etiological  factors  in  the  prwluction  of  the 
condition.  Erb  lays  s|iecial  stress  ujwn  excessive  lobacco-smokmg 
and  exiwsure  to  cold.  In  most  of  the  cases  of  intermittent  cla»idi<a- 
tion  and  obliter.itive  arteritis  which  have  ln^en  recorded  there  was 
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no  history  of  syphilis,  and  the  arterial  disease  does  not  seem  to  have 
been  sj'philitic. 

Syphilitic  endarteritis  obliterans  is  much  more  apt  to  affect  the 
smaller  and  medium  sized  than  the  larger  arteries,  though  the  larger 
arteries,  such  as  the  carotid,  are  occasionally  affected.  I  will  after- 
wards describe  a  case  in  point. 

The  aorta  is  of  course  frequently  affected  by  syphilitic  disease, 
and  its  nutrient  vessels  are  then  frequently  the  seat  of  endarteritis 
obUterans.  As  I  suggested  many  years  ago,  this  obliterative  affec- 
tion of  the  nutrient  arteries  of  the  aortic  wall  is  probably  an  im- 
portant factor  in  the  production  of  aneurism,  and  explains  the 
weakening  of  the  aortic  coats  and  the  production  of  aortic  aneurism 
as  a  result  of  syphilis. 

In  syphilitic  endarteritis,  the  lesion  (thickening)  of  the  inner  coat 
and  the  narrowing  of  the  vascular  channel  are  usually  more  or  less 
symmetrical.  In  syphilitic  endarteritis  obliterans,  the  thickened 
intima  and  the  organised  thrombus  in  the  interior  of  the  vessel 
contain  new  blood  channels ;  hence  they  do  not  undergo  fatty 
degeneration,  and  are  not  usually  the  seat  of  calcareous  deposits, 
which  are  so  characteristic  of  atheroma. 

Mr  Pearce  Gould  seems  to  doubt  whether  the  syphilitic  and  non- 
syphUitic  forms  of  obliterative  arteritis  can  be  differentiated.  He 
says  :— 

These  considerations,  in  my  opinion,  make  it  very  doubtful 
whether  obliterative  arteritis  is  a  specific  disease  to  be  sharply 
differentiated  ;  I  would  rather  regard  it  as  a  pathological  effect  of 
many  causes  ;  and  I  would  not  therefore  separate  if  from  the 
syphilitic  disease  of  small  arteries  described  by  Heubner  and  others. 
The  chief  features  of  obliterative  arteritis  are  these  :  (i)  The  disease 
originates  in  the  subendothelial  layers  of  the  tunica  intima  of  the 
smaller  arteries.  In  its  early  stage  it  is  marked  by  a  small-cell 
infiltration  which  later  organises  into  a  loose  and  vascular  connective 
tissue.  (2)  This  growth  narrows  the  lumen  of  the  vessel,  and  may 
entirely  obliterate  it  ;  more  often,  however,  thrombosis  occurs  and 
the  organisation  of  the  clot  completes  the  permanent  occlusion  of  the 
artery.  (3)  The  disease  beginning  in  the  smaller  arteries  tends  to 
spread  in  a  centripetal  direction,  and  may  reach  even  the  largest 
arteries.  The  thrombosis  it  excites  also  often  extends  rapidly  and 
far  towards  the  heart,  much  faster  and  further  than  the  changes  in 
the  vessel  wall,  and  the  clot  may  thus  spread  as  far  as  the  aorta. 
(4)  The  earliest  effect  of  this  diseased  artery  is  pain  ;  then  follow 
other  evidences  of  local  ischemia,  and  these  may  pass  on  to  gangrene. 
These  effects  vary  with  the  extent  of  the  vascular  obstruction  and 
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the  efficiency  of  nature's  means  of  compensation.  (5)  The  disease 
may  be  \er\-  chronic,  slowly  progressing  for  years,  or  it  may  run  a 
much  more  rapid  course.  Having  reached  a  certain  point  arrest 
may  occur,  and  the  symptoms  may  gradually  pass  away  as  the 
unaffected  vessels  become  more  and  more  efficient  substitutes  for 
those  that  have  been  occluded.  (6)  The  disease,  arrested  for  a  time, 
may  after\vards  recur  in  the  vessels  of  the  same  limb  or  elsewhere, 
and  it  may  attack  more  than  one  vascular  area  simultaneously. 
(7)  The  \ascular  changes  are  not  always  limited  to  the  arteries, 
and  endophlebitis  may  precede  or  accompany  the  endarteritis,  and 
the  venous  obstruction  then  modifies  the  effects  produced  on  the 
tissues. 

Relationship  to  Raynaid's  Disease. — ^The  condition  known 
under  the  temi  Ra\Tiaud's  disease  was  first  symptomatically  de- 
scribed by  a  Frenchman,  Maurice  Raynaud,  in  the  year  i8(>2.  Its 
leading  features  are  (i)  local  syncope  (dead  fingers  or  toes)  ;  (2)  local 
asphyxia,  in  which  the  affected  j^arts  become  red  and  puri>le  or 
painful  ;  and  (3)  local  or  sytnnu-trical  gangrene.  The  fingers  and 
toes  are  the  parts  which  are  usually  affected  ;  in  some  cases,  the  cars 
and  nose  are  invoked  ;  in  much  rarer  cases,  patches  of  gangrene 
develop  on  other  parts  of  the  body.  In  some  cases  of  Raj-naud's 
disease,  there  is  hxmatinuria  ;  in  some  cases,  cutaneous  eruptions, 
such  as  urticaria  or  erythema  ;  in  some  cases,  cerebral  or  otlu-i 
visceral  symptoms. 

It  is  important  to  note  that  in  cases  of  Ra^Tiaud's  disease  tin- 
destruction  produced  by  the  g;uigrene  is  usually  very  much  less 
marked  than  one  would  exjiect  from  the  apparent  extent  of  the 
gangrene  at  its  height. 

Now  Raynaud's  disease  is  believed  to  In?  due.  or  rather.  1  shovild 
say,  the  phenomena  of  Raynaud's  disease  are  supjiosetl  to  l>e  partly 
or  chiefly  due  to  a  vasomotor  derangement—  to  vasomotor  sjiasm. 

In  the  condition  of  local  syncope  the  arteries  are  Ix-lieved  to  Ik*  in 
a  state  of  spasm  shutting  off  the  blood-supply  from  the  affectetl 
parts  (fingers,  toes,  etc.).  and  jiroducing  blanching  and  coldness 
(dead  fingers). 

In  the  condition  of  local  axpliyxia,  the  minute  arteries  of  the 
affected  part  are  su|)|X)sed  to  l>e  contracted,  while  the  capillaries 
and  veins  are  dilated  or  engorged  with  blood. 

In  the  further  stage  of  local  or  svnnnclhcal  gangrene,  it  is  sujuxised 
that  the  nunute  arteries  and  veins  are  thromlx»scd. 

The  chief  lesion,  then,  in  Raynaud's  disease  is  supjwsod  to  lie 
vasomotor  spasm  ;    but   in  some' rases  the  arteries  supplying  tlic 
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affected  parts  (those  which  become  gangrenous)  hav'e  been  found 
diseased.  In  other  cases,  the  nerves  which  supply  the  affected 
parts  have  been  found  to  be  diseased — in  a  condition  of  neuritis  ; 
in  some  cases  of  this  kind,  at  all  events,  the  disease  of  the  nerves 
probably  depends  upon  disease  of  the  minute  arteries  which  supply 
them  with  blood  (vasa  nervorum). 

Dry  gangrene  may  of  course  be  due  to  other  causes  than  Ray- 
naud's disease.  Anything  which  obstructs  the  blood  flow  through 
the  arteries  supplying  the  affected  part — embolism  or  thrombosis 
of  the  arteries,  narrowing  and  obliteration  of  the  arteries  due  to  any 
cause,  such  as  syphilitic  endarteritis,  atheroma,  or  non-syphUitic 
arteritis — may  cause,  or  be  in  part  the  cause  of,  the  condition.  The 
remarkable  condition  which  is  known  as  obliterative  arteritis  or 
Friedlander's  disease  is  sometimes,  but  not  always,  due  to  syphilis. 
Sir  Thomas  Barlow  has  suggested,  that  long-continued  arterial 
spasm,  such  as  is  present  in  Raynaud's  disease,  may  ultimately 
perhaps  gi\-e  rise  to  obliterative  arteritis.'^  In  diabetes  mellitus, 
dry  gangrene  is  occasionally  developed.  In  cases  of  this  kind,  both 
the  nerves  and  arteries  may  be  affected.  Some  twenty  years  ago  ^ 
I  published,  with  numerous  illustrations,  a  case  in  which  a  perforat- 
ing ulcer  of  the  foot  developed  in  the  course  of  diabetes  mellitus. 
In  that  case,  the  posterior  tibial  nei"ve  presented  marked  changes, 
and  the  posterior  tibial  artery  was  atheromatous  and  narrowed. 
The  affection  of  the  posterior  tibial  nerve  was  probably,  I 
think,  due  to  the  disease  of  the  artery ;  the  atheromatous  posterior 
tibial  artery  and  the  posterior  tibial  nerve  were  bound  together  by 
dense  fibrous  adhesions.  It  is  probable  that  in  many  cases  of  senile 
gangrene  of  the  foot  the  same  mechanism  of  production  is  present. 
In  some  cases  of  tabes,  perforating  ulcers  with  trophic  changes  in 
the  toes  with  gangrene  are  developed,  and  are  due  to  nerve 
changes. 

Now  in  the  first  case  which  I  will  presently  describe,  there  is  not 
only  intermittent  claudication  due  to  obHterative  arteritis  affecting 
the  large  as  well  as  the  small  vessels,  but  there  are  also  well-marked 
symptoms  characteristic  of  Raynaud's  disease — local  syncope  and 
local  asphyxia  of  the  fingers.  As  I  have  already  stated,  in  some  cases 
of  Raynaud's  disease  the  arteries  going  to  the  affected  part — the 
tibial  arteries,  for  example,  when  the  toes  have  been  gangrenous — 

'  Clifford  AUbuU's  System  of  Medicine,  vol.  vi.  p.  604. 

-  Inleniational  Medical  Journal,   188$,  p.  579  ;  I  have  republished  the  case  in  a 
recent  number  of  my  Clinical  Studies  (vol.  v.  p.  279). 
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have  been  found  to  Ije  diseased  or  obliterated  :  but.  so  far  as  I 
know,  absence  of  pulsation  in  all  the  arteries  of  the  affected  limb 
(from  Poupart's  ligament  downwards  in  this  case)  has  not  been 
obser\'ed  in  ordinary  cases  of  Ra\T»aud's  disease.  The  combination 
of  intermittent  claudication,  oblilerative  endarteritis  of  tlu-  large 
arteries  of  the  limb  (femoral,  etc.)  and  symptoms  characteristic  of 
rtaynaud's  disease  is  of  great  interest ;  it  seems  to  corroborate  the 
view  that,  in  some  cases  of  intennittent  claudication  and  oblilerative 
arteritis,  vasomotor  spasm  plays  a  part  in  the  production  of  the 
condition,  and  seems  to  bring  intermittent  claudication,  obliterative 
arteritis  and  KajTiaud's  disease  into  relationship.  It  jjerhajis  also 
gives  some  support  to  Sir  Thomas  Barlow's  suggestion  that  obhter- 
ative  arteritis  is,  in  some  cases,  due  to  long-continued  arterial 
spasm. 

Tre.at.ment. — The  objects  of  treatment  in  cases  of  intennittent 
claudication  are :  — 

(i)  To  remox'e  the  arterial  condition  on  ipliidi  the  dejectivc  Uooii- 
siipply  depends.  In  syphilitic  cases  the  prognosis  is  consctjuenlly 
much  more  hopeful  than  in  non-s\i)hilitic  cases.  In  obliterative 
arteritis  which  is  not  syphilitic  and  in  atheromatous  cases  very 
little  can,  so  far  as  we  at  present  know,  he  done  to  cure  the  disease  ; 
jjossibly  fibrolysin  may  jirove  to  Ix;  of  some  iK-nefit. 

(2)  To  keep  the  patient  at  rest  and  so  prevent  Ute  temporary  ischemia 
which  is  the  immediate  cause  of  the  symptoms.  In  walking,  the  patient 
should  never  exceed  his  time  limit  ;  if  any  symptoms  suggestive  of  a 
paro.xysm  (weakness,  j)ain,  etc.),  develop,  he  should  at  once  stop  and 
rest. 

(3)  ro  prevent  vasomotor  spasm.  The  same  remedies  which  ;u-e 
employed  in  cases  of  Ra\Tiaud's  disease,  such  as  the  constant  dectric 
current,  warm  but  not  hot  baths,  sham|)ooing,  Swedish  exercises, 
iodide  of  jx)tassium,  arsenic,  nitroglycerine,  etc.,  should  lie  trie<l. 
Exposure  to  cold  and  all  causes  likely  to  reflexly  excite  vasomotor 
action  (contraction  of  the  arteries)  should  l>e  carefully  avoided  ; 
the  patient  should,  therefore  if  ]>ossible,  live  in  a  warm,  equable 
climate. 

(4)  To  relieve  symptoms.  In  the  later  stages  of  the  case,  i.e., 
when  gangrene  ilevclojis,  the  jiain  is  usually  veiy  severe,  and  i^equires 
large  doses  of  morphia  for  its  relief. 

If  gangrene  develops,  the  affected  part  should  In*  roxcrccl  with 
antiseptic  wool  ;  morphia  must  W  given  for  the  relief  of  the  pain  ; 
.mil  amiuitation  i>erf<>rmed  as  soon  as  the  surgeon  thinks  it  noressarj* 
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to  operate.  Contrarj'  to  what  one  might  perhaps  a  priori  expect, 
surgical  interference  does  not  seem  to  be  contra-indicated,  even  when 
the  main  vessel  of  the  limb  (femoral)  is  completely  obstructed. 
Two  of  the  cases  which  I  will  presently  describe,  show  that,  even 
when  there  is  no  pulsation  in  the  femoral  artery,  the  stump  may  heal 
most  satisfactorily  by  the  first  intention. 

With  regard  to  the  surgical  treatment  of  cases  in  which  gangrene 
has  developed,  Mr  Pearce  Gould  ^  states  : — "  Small  mummified 
areas  may  be  left  to  separate  naturalh',  especially  in  the  hand.  For 
more  extensive  gangrene,  which  is  always,  I  believe,  of  the  '  mixed  ' 
form,  amputation  is  necessary  ;  the  relief  to  pain  that  the  operation 
affords  always  reconciles  the  patient  to  the  mutilation.  The 
operation  should  be  done  high  above  the  gangrenous  spot,  and  at  a 
place  and  by  a  method  that  throws  least  strain  upon  the  vessels  of  the 
part.  Thus  amputation  through  the  lower  part  of  the  thigh  is  to  be 
preferred  to  disarticulation  at  the  knee,  and  musculo-cutaneous 
flaps  are  to  be  chosen  in  preference  to  skin  flaps." 

Let  me  now  briefly  describe  the  clinical  features  of  some  cases 
of  intermittent  claudication  and  of  obliterative  arteritis  due  to 
syphilis. 

Case  I.  Intermittent  Claudication  ;  Gangrene  of  Right 
Foot  ;  Obliteratu'e  Arteritis  of  the  Right  Leg  ;  Amputation, 
etc.  G.  S.,  aged  46,  married,  ship's  steward,  was  admitted  to  the 
Edinburgh  Royal  Infirmary  on  February  14th,  1907,  suffering  from 
pain  in  the  right  foot  and  leg. 

History  prior  to  the  Onset  of  the  Present  Illness. — For 
five  years  before  his  first  admission  to  the  Infirmary  (February  1907), 
he  had  acted  as  a  steward  on  board  a  steamer  trading  between 
Liverpool,  Glasgow  and  Montreal ;  before  that,  he  was  for  twenty 
years  in  the  Army.  Up  till  eighteen  months  before  his  first  admission 
to  the  Infirmary  (October  1905),  he  enjoyed  excellent  health. 
When  in  the  Army  he  was  an  athlete  (a  runner,  swimmer,  etc.). 
He  is  not  flat-footed. 

He  emphatically  states  that  he  has  never  had  venereal  disease, 
either  syphOis  or  gonorrhoea.  I  may  further  say  that  there  are  no 
signs  of  previous  syphilis,  either  congenital  or  acquired,  on  the 
surface  of  the  body. 

The  patient  states  that  he  has  always  been  a  moderate  smoker — 
at  the  most  2|  ozs.  a  week,  and  that  he  has  been  steady  as  regards 
alcohol ;  for  the  past  five  years  he  has  been  a  teetotaller,  before  that 
he  was  a  moderate  drinker.  His  sunoundings  have  been  satis- 
factory.    He  has  never  been  much  exposed  to  cold  ;    as  a  ship's 

'  Lancet,  March  15,  1902,  p.  722. 
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steward  he  was  almost  ahva>'s  under  cover.  These  are  ini}>ortani 
facts  from  an  etiological  point  of  view,  for  some  authorities  have 
suggested  that  intermittent  claudication  and  the  form  of  endar- 
teritis obliterans  from  which  this  patient  suffers  are  in  some  cases 
due  to  excessive  smoking,  exposure  to  cold  and  alcoholic  excess. 

F.vMiLY  History. — This  is  verj-  goo<J — his  father  died  at  the  age 
of  ninety-eight,  and  his  mother  at  the  age  of  uighty-nine.  from  old 
age  ;  his  two  brothers  were  accidentally  killed  ;  his  two  sisters  are 
alive  and  well. 

He  has  three  healthy  children  ;  two  other  children  died  in  infancy 
— one  of  imeumonia.     His  wife  has  had  no  miscarriages. 

History  of  the  Present  Illness.— The  patient  states  that  he 
was  quite  well  till  September  ic)05.  He  then  had  an  attack  of 
influenza.  In  October  11)05,  he  Iwgan  to  suffer  from  what  he  terms 
sciatica  in  the  right  leg — pains  in  the  right  leg,  shooting  from  the  hip 
to  the  ankle.  Shortly  after  these  pains  develojxtl,  he  noticed  that 
walking  for  any  distance  caused  pain,  stiffness  ;md  cramp  in  the 
right  leg,  and  that,  if  he  persisted  and  tried  to  walk  off  the  stiffness, 
the  leg  became  extremely  rigid  and  the  tendons  stood  out  as  the  parts 
were  being  forcibly  drawn  asunder.  So  long  as  he  was  at  rest  there 
was,  he  says,  no  pain,  weakness  or  stiffness  in  the  leg  ;  but  walking 
a  short  distance— 300  yards — would  bring  on  these  sunjitoms  and 
make  him  limp.  After  resting  for  a  short  time  (half  an  hour  or  so), 
the  pain,  stiffness  and  weakness  passed  off.  He  says  that  when  the 
])ain  and  weakness  came  on  in  the  leg.  the  veins  used  to  look  as  if 
they  were  full  of  blood,  the  leg.  n'ore  especially  the  foot.  l>ecame  dark 
in  colour,  and  little  red  spots  were  apt  to  develop  on  the  surface  of 
the  skin. 

Another  condition  which  developed  about  the  same  time  as  the 
intermittent  cUiiulication  was  "  lodil  svncopi;  "  followed  by  "  local 
tispliyxid  "  in  the  middle  and  ring  lingers  of  the  right  hand.  These 
fingers  used  to  liecome  pale  and  dead  (local  syiicofie)  ;  after  the  pallor 
had  lasted  for  a  certain  time  (sometimes  an  hour),  the  affecte<i  parts 
became  red.  purple  and  very  painful  (local  axpliyxia).  The  pain  was 
of  a  stinging,  burning  character.  Before  the  pain  and  weakness  in 
the  right  leg  (intermittent  claudication)  develojx^l  he  never  suffered 
from  <lead  Imgers.  The  dead  condition  of  the  fingers  used  to  develop 
very  freipiently.  usually  several  times  a  day. 

Some  little  time  after  the  intermittent  claudication,  local  s\-ncope 
and  local  asphyxia  develo|H!d,  sm.ill  red  s]X)ts.  alwut  the  size  of  a 
threepenny  piece  liegan  to  apfx^ar  on  the  right  (affectetl)  leg  ;  these 
s(K)ts,  the  patient  says,  were  very  ]>ainful  to  tlie  touch  ;  they  were 
only  very  slightly  if  at  all  raised  above  the  surface  of  the  skin  ; 
they  develo|xvl  in  successive  crops,  on  the  outer  side  of  the  thigh 
from  the  hip  to  the  knee,  and  on  the  inner  side  of  the  leg  from  the 
knee  to  the  ankle  —this  distrib»itii)n  is  iKHTuliar  and  diflirult  to  ex- 
plain.    The  develojimcnt  of  the  sjwts  was  preceded  by  a  feeling  of 


Kn..  I.  — Foot  of  ihc  pali<riu  descir.ed  in  the  text,  showing  gangn 


Fu;.  2. — M icrophotograph  douched  up  to  bring  out  the  elastic  lamina  and  middle  coat)  < 
a  section  through  the  upper  part  of  the  posterior  tibial  artery  in  the  case  of  arteritis  obliterai 
described  in  the  text. 

The  letter  a  is  placed  on  the  outer  coat  ;  /',  on  the  middle  coat  ;  c,  on  the  thickened  innt 
coat ;  i/,  on  the  organised  thrombus  in  the  centre  of  the  vessel  ;  and  e,  on  the  inner  elasti 
lamina  which  separates  the  inner  and  middle  coats.  A  number  of  empty  spaces  (ne 
vascular  channels)  are  seen  in  the  organised  thrombus. 


Plate  XIV.— To  Illustrate  Dr  Byrom  Bramwell's  Article. 
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pain  and  stinging  in  the  skin.  Each  crop  of  spots  would  last  two  or 
three  days  and  then  disappear  ;  before  they  faded,  the  spots  became 
darker — more  dusky — in  colour.  A  new  crop  of  spots  would  then 
develop  in  the  course  of  three  or  four  days.  These  painful  spots 
continued  to  develop  for  several  months. 

Tim  weeks  before  the  patient's  first  admission  to  hospital  he  began 
to  suffer  from  severe  pain  and  weakness  in  the  right  big  toe  and  pain 
in  the  right  foot  and  leg  ;  after  a  few  days,  the  toe  became  red  and 
swollen  and  its  tip  black  (gangrenous). 

Condition  on  the  Patient's  first  admission  to  the  In- 
FIRM.\RY  [February  14,  1907). — ^When  admitted  to  hospital  the 
patient  was  found  to  be  a  spare  man  ;  his  height  was  5  ft.  8  ins.,  and 
his  weight  (in  dressing-gown)  8  st.  8J  lbs. — in  health  he  used  to 
weigh  (in  clothes)  10  st.  13  lbs. — he  had  probably  therefore  lost  at 
least  a  stone  in  weight  since  the  illness  commenced. 

The  temperature  was  97°  ;  the  pulse  98  and  the  respirations  20 
per  minute. 

The  big  toe  of  the  right  foot  was  swollen  and  red,  the  tip  black 
and  gangrenous.  The  patient  complained  of  intense  burning  pain 
in  the  toe  ;  also  of  a  stinging  pain  in  the  right  foot  and  leg.  Cover- 
ing the  toe  with  cotton  wool  increased  the  pain  ;  it  had  therefore  to 
be  kept  uncovered,  but  protected  by  a  cage.  The  pain  in  the  toe 
was  so  intense  that  morphia  had  to  be  given  at  frequent  intervals  ; 
trinitrine  was  tried,  but  it  gave  no  relief. 

The  sensibility  of  the  skin  of  the  right  leg,  and  in  fact  of  all  parts 
of  the  body,  to  touch,  pain,  heat  and  cold  was  quite  normal.  The 
reflexes  (superficial,  deep  and  organic)  were  all  normal.  The  pupils 
were  equal  and  active.  The  fundi  oculi  were  normal.  There  was 
no  paralysis. 

The  urine  was  normal  ;  there  had  never  been  any  hrematinuria. 
The  heart  was  normal. 

The  radial  pulses  were  of  good  volume  and  strength  ;  their  walls 
were  somewhat,  but  not  much,  thickened.  The  temporal  arteries 
were  prominent  and  their  walls  seemed  somewhat  thickened. 

No  pulsation  could  be  detected  in  the  arteries  of  the  right  leg  below 
Poupart's  ligament — this  observation  was  confirmed  by  Mr  Cathcart, 
who  kindly  examined  the  patient.  Pulsation  could  be  felt,  but  it 
was  tnuck  less  forcible  than  normal,  in  the  femoral,  popliteal,  and 
anterior  pedal  arteries  of  the  left  leg.  No  pulsation  could  be  felt  in  the 
posterior  tibial  artery  of  the  left  leg. 

After  the  patient's  admission  to  hospital  in  February  1907,  the 
gangrene  gradually  but  slowly  extended,  and  ultimately  involved 
the  greater  part  of  the  right  foot  (see  Fig.  i),  and  the  patient  con- 
tinued to  suffer  from  very  severe  pain  in  the  right  foot  and  leg  ;  he 
had  to  be  kept  continuously  under  large  doses  of  morphia  for  its 
relief.        ;  i^ 

On  May  31,  1907,  the  right  leg  was  amputated  by  Mr  Cathcart 
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below  the  knee  ;  the  operation  was  jierformed  under  chloroform. 
No  tourniquet  or  compression  of  any  sort  was  applied.  There  was 
practically  no  bleeding  at  the  op)eration.  All  of  the  large  arteries 
were  obliterated  and  thrombosed.  There  was  a  little  venous 
oozing ;  some  of  the  veins  and  a  few  small  arteries  in  the  muscle> 
were  ligatured  ;  the  large  arteries  of  the  leg  were  also  ligatured  as  a 
matter  of  precaution. 

The  patient  made  a  rapid  recover\'  and  was  discharged  from 
hospital  a  fortnight  after  the  operation  :  the  wound  healeil 
by  first  intention  :  the  pain  completely  disappeared  after  the 
operation. 

The  arteries  of  the  amputated  limb  were  examined  microscopi- 
cally, their  condition  is  represented  in  Figs.  2.  3  and  4. 

in  the  section  reproduced  in  Fig.  2  there  is  great  thickening  o( 
the  intima,  and  an  organised  thrombus,  in  which  numerous  new 
vascular  channels  lined  by  endothelium  are  present,  completely  fills 
the  interior  of  the  conslricteil  vessel.  The  middle  and  outer  coats 
are.  practically  speaking,  nonnal. 

In  the  section  reproduced  in  Fig.  j.  a  well-marked  atheromatous 
patch  is  present,  outside  the  inner  clastic  lamina,  which  separates  the 
inner  and  middle  coats.  This  atheromatous  patch  is  of  imjwrtance, 
I  think,  for  it  seems  to  add  confirmation  to  the  view  that  the  arterial 
disease  is  not  syjihilitic. 

In  some  of  the  smaller  vessels  (see  Fig.  4),  the  middle  coat  is 
thickened. 

SiBSEQUENT  PROGRESS  OF  THE  C.ASE.— The  patient  continue«l 
well  for  si.\  months — until  the  t)eginning  of  the  present  year  :  he 
then  began  to  suffer  from  a  recurrence  of  the  same  s\nnptoms  — pain 
and  disturbance  of  the  circulation,  with  blackness  of  the  toes  (but 
no  gangrene)  in  the  left  leg. 

Re.admission  to  Hospital.— The  jiatient  was  readmitted  to  the 
Infirmary,  on  .April  23.  1908,  looking  pinched  and  ill  :  his  noso  was 
blue  :  he  complained  of  severe  tingling  and  burning  i)ains  in  the 
left  foot  anil  leg.  He  stated  that  the  toes  of  the  left  foot  liecame  al 
times  blue  and  discoloured  ;  there  was  no  gangrene. 

No  pulsation  could  he  fell  in  the  anterior  pedal  and  posterior  tibial 
arteries  of  tltc  left  foot,  nor  in  the  left  popliteal  artery  ;  ver>'  feeble 
pulsation  was  felt  in  the  left  femoral  artery. 

The  ra<lial  ]>ulses  were  une<)\ial  in  size  :  the  left  being  consider- 
ably larger  and  fuller  than  the  right  (sec  Fig.  5).  liotli  radial 
arteries,  more  es|TCcially  the  right,  were  thickened.  The  coats  of  the 
right  radial  artery  seeme<l  much  more  thickened  than  they  were  a 
year  ago. 

The  blood-pressure  in  the  upix-r  extremities  was  equal— ii<>  mm. 
of  mercury.  On  applying  the  Mood-jiressure  apparatus  to  the  left 
calf,  very  feeble  llirkorint;  of  tlu-  nierrnry  was  obs<'r\c(l  ;  wiietlu-r 
this  was  due  to  feeble  circulation  mi  iIk-  in.un  \  i-^-i  k  nt  tlie  leg  or  to 


The  letter  a  is  placed  just  outsiiie  the  calc.ireous  patch  described  in  the  ti 
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The  letter  a  is  placed  on  the  outer,  /•  on  the  middle,  and  c  on  the  inner  coat. 

Plate  XV.— To  Illustrate  Dr  Byrom  Bkamwell's  Article. 
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Fig. 


When  the  sphygmogram  was  take 
throbbing,  but  presented  no  definite  cl 
in  colour,  but  not  painful. 

When  the  sphygmogram  was  taken  on  May  nth,  the 
140  mm.  of  mercury  in  each  arm,  but  in  the  case  of  the  right  ; 
in  which  the  pressure  was  about  10  mm.  of  mercury  lower. 


Fig.  6. — Photograph  of  a  section  of  the  left  common  carotid  artery  in  the  case  of  syphiUtic 
arteritis  described  in  the  te.xt.  The  channel  is  completely  obstructed. 
The  letter  a  is  placed  on  the  outer,  b  on  the  middle,  and  c  on  the  inner  coat,  the  letter  d 
on  the  organised  tissue  blocking  the  lumen  of  the  vessel ;  part  of  the  greatly  thickened  outer 
coat  has  become  detached  in  the  process  of  mounting.  (See  Dr  Shennan's  description  of 
the  microscopical  appearances.) 

Pl.VTE    XVI. — To    iLLtJSTRATE    Dr    ByROM     BrAMWELL's    ARTICLE. 


BY    DR    BRYOM    BRAMWELL  273 

pulsation  in  the  small  anastomotic  vessels  could  not  of  course  be 
determined. 

The  heart  and  urine  were  normal.  There  were  no  alterations  of 
voluntary  motion,  sensation,  or  reflex  action. 

The  red  corpuscles  numbered  6,900,000,  and  the  white  corpuscles 
8000  per  cubic  millimetre  ;  the  hremoglobin  equalled  100  per  cent. 
(On  May  21,  the  red  corpuscles  numbered  6,700,000  per  cubic 
millimetre,  and  the  hemoglobin  equalled  100  per  cent.) 

The  patient  stated  that  for  a  month  prior  to  his  readmission  to 
hospital  the  ring  and  middle  fingers  of  the  left  hand  had  frequently 
become  dead  and  then  blue.  The  local  syncope  and  local  asphyxia 
were,  it  will  be  remembered,  previously  limited  to  the  middle  and 
ring  lingers  of  the  right  hand  ;  they  now  affect  the  left  as  well  as  the 
right  hand.  Since  the  patient's  readmission  to  hospital,  several 
attacks  of  local  syncope  and  local  asphy.xia  have  occurred  ;  all  the 
fingers  of  the  right  hand  and  the  middle  and  ring  lingers  of  the  left 
hand  are  now  affected. 

Prognosis. — Now  I  greatly  fear  that  in  this  poor  man's  case  the 
obliterative  arterial  lesion  will  continue  to  develop,  and  that  his  left 
foot  will  in  the  course  of  time  become  gangrenous  and  will  have  to  be 
amputated.  Further,  I  fear  that  in  the  course  of  time  the  upper 
limbs  will  probably  also  become  affected — indeed,  the  occurrence  of 
local  syncope  and  local  asphy.xia  in  the  fingers  of  both  hands  and  the 
condition  of  the  right  radial  artery  (its  coats  are  much  more  thickened 
than  they  were  a  year  ago)  seem  to  show  that  the  vessels  of  the  upper 
extremities  are  already  involved.  But  in  this  respect  the  case  is  not 
peculiar,  for  cases  have  been  described  in  which  gangrene  has 
successively  developed  in  two  or  even  three  limbs,  and  successive 
amputations  of  two  or  even  three  limbs  in  the  same  patient  have 
had  to  be  performed  as  a  result  of  this  remarkable  obliterative  end- 
arteritis. 

Case  II.  Obliter.^vtive  Arteritis  of  the  Femoral  and  other 
Arteries  of  both  Legs  ;  Gangrene  of  the  Right  Foot  ;  Am- 
putation ;  Healing  by  First  Intention,  etc.  Isaac  G.,  aged 
thirty-six,  widower,  Jew,  traveller  for  jewellery,  was  admitted  to 
the  Edinburgh  Royal  Infirmary  on  April  14,  1902,  suffering  from 
pain  in  the  right  foot  and  gangrene  of  the  right  big  toe. 

Previous  History. — ^The  patient  states  that  he  has  never  had 
syphilis  or  any  form  of  venereal  disease.  He  is  a  teetotaller.  He 
has  always  been  a  heavy  smoker  ;  when  well,  he  used  to  smoke  half 
an  ounce  of  tobacco  (cigarettes)  per  diem.  He  has  taken  tea  to 
excess.     He  has  always  been  a  nervous  man. 

He  enjoyed  good  health  until  four  years  ago,  when  (May  1898)  he 
began  to  suffer  from  pain  in  the  legs  after  walking,  tenderness  in  the 
middle  of  the  right  thigh,  dyspepsia  and  chronic  diarrhoea.  He 
was  treated  as  an  out-patient  and  improved. 

He  states  that  during  the  past  five  years,  after  taking  opening 
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(purgative)  medicine,  he  was  apt.  when  lying  quiescent  in  bed  at 
night,  to  be  troubled  with  violent  spasmodic  jerking  movements  of 
the  head  and  legs  ;  the  head  would  be  \-iolently  jerked  backwards 
and  the  legs  flexed  on  the  abdomen. 

He  continued  to  follow  his  occupation,  that  of  a  travelling 
jeweller,  until  the  present  illness  commenced,  some  ten  weeks  ago. 
His  occupation  involved  a  good  deal  of  walking  (three,  four,  and 
sometimes  even  ten  miles  a  day). 

Ten  weeks  ago  he  noticed  that  his  right  foot  and  leg  became  numb, 
more  especially  during  the  night,  and,  at  times,  dead  ;  the  foot  and 
leg  as  far  as  the  knee  were  pale  and  blanched  during  these  attacks. 
When  he  walked,  the  ankle  felt  s.uH  and  he  dragged  the  foot. 

A  week  later  the  big  toe  and  foot  became  swollen  and  red  and  very 
painful  ;  "  the  foot  and  leg  felt,"  he  says,  '  as  if  it  were  too  full  of 
blood  and  as  if  it  were  going  to  burst."  A  doctor  whom  he  con- 
sulted diagnosed  gout.  He  was  admitted  to  Chalmers  Hospital, 
where  he  remained  for  three  weeks.  While  in  Chalmers  Hospital, 
he  had  some  sort  of  tit  during  the  night  ;  he  does  not  think  that  he 
quite  lost  consciousness  :  he  felt,  he  says,  as  if  the  blcxxl  were  leaving 
his  arms  and  legs  and  rushing  to  his  lx>dy  :  his  jaws  were  clenched 
and  chattering  ;  he  broke  out  into  a  cold,  clammy  sweat  ;  the  room 
seemed  revolving  round  him  ;  his  legs  and  arms  trembled  violently  : 
he  had  to  be  held  down,  he  says,  by  two  nurses,  who  gave  him 
brandy. 

Four  weeks  ago,  a  blister  formed  at  the  end  of  the  big  toe.  A 
fortnight  ago,  the  toe  became  black  and  discoloured  (gangrenous). 

Since  his  illness  commenced  he  has  lost  i  st.  ii  lbs.  in  weight,  and 
has  become  very  weak.  The  pain  in  the  foot  and  leg  has  liccn  \'ery 
great. 

Family  History. — His  father,  mother,  and  one  sister  are  alive 
and  well ;  he  did  not  know  their  ages  ;  seven  brothers  and  sisters 
died  when  young  ;  he  did  not  know  their  ages  at  death  or  the  causes 
of  their  deaths. 

Condition  on  .Admission. — Tlie  patient  was  a  thin,  non- 
muscular,  ner\"ous-looking  man.  There  were  no  stigmata  of  syjihilis, 
either  congenital  or  acquired.  The  big  toe  of  the  right  foot  was 
gangrenous.  He  complained  of  intense  pain  in  the  right  foot  and 
right  leg. 

The  temjierature  was  08.4'^,  the  pulse  96,  the  respirations  22. 

The  radial  fyiilse  was  of  poo<l  volume  and  strength  :  the  coats  of 
the  artery  were  slightly  thickened.  The  heart  was  normal.  The 
i/ri">i<.'  was  normal.  There  was  no  f^aralvsis.  Tlic  sensihUttv  of  the 
skin  to  touch,  pain,  heat,  and  cold  was  normal  in  the  right  fool,  leg, 
and  other  parts  of  the  lx)dy.  The  reflexes  (suj>erlicial,  deep,  and 
organic)  were  normal.     The  puf>ils  and  fundi  oculi  were  normal. 

•Vo  pulsation  could  be  felt  in  the  arteries  of  either  leg  below  Poupart's 
ligament. 
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Treatment  and  Results. — ^The  affected  toe  was  covered  with 
aseptic  wool  ;  nitroglycerine  was  given  internally,  and  the  pain 
relieved  by  frequent  hypodermic  injections  of  morphia. 

The  gangrene  slowly  but  gradually  extended,  and  ultimately 
involved  a  considerable  portion  of  the  right  foot.  The  pain  con- 
tinued to  be  very  severe. 

Amputation. — On  May  9,  ilr  Cathcart  amputated  the  leg 
through  the  knee-joint.  No  tourniquet  or  other  form  of  compression 
was  applied.  The  operation  was  practically  bloodless  ;  only  one  small 
muscular  branch  bled.  The  femoral  artery  was  completely  occluded, 
but  was  ligatured  as  a  matter  of  precaution. 

(On  subsequent  examination,  the  femoral  artery  was  found  to  be 
occluded  for  half  an  inch  below  the  seat  of  amputation  ;  below  this 
point  it  was  patent  ;  in  the  middle  of  the  leg,  the  anterior  and 
posterior  tibial  arteries  were  completely  obliterated  ;  the  dorsalis 
pedes  was  patent.) 

The  wound  healed  by  the  first  intention,  and  the  patient  was  quite 
free  from  pain  after  the  operation. 

Intermittent  claudication  occasionally  occurs  without  any 
obvious  defect  of  the  arterial  circulation  in  the  affected  limb.  If 
this  is  so,  one  must  suppose  that,  in  such  cases,  vasomotor  spasm 
is  the  cause  of  the  condition.  The  following  are  the  notes  of  a  case 
which  I  recently  met  with  in  which  there  was  no  defect  in  the  arterial 
circulation.  On  the  first  occasion  on  which  I  saw  the  patient  I 
thought  the  arterial  circulation  was  distinctly  defective  in  the  lower 
part  of  the  femorals,  in  the  popliteals,  and  in  the  anterior  pedal  and 
posterior  tibial  arteries  on  both  sides.  Mr  Cathcart,  who  kindly  saw 
the  case,  could  not  satisfy  himself  that  there  was  anything  abnormal. 
Curiously  enough,  I  have  to-day  had  the  opportunity  of  again  seeing 
the  case.  To-day,  the  pulsation  in  the  arteries  of  both  legs  (femorals, 
popliteals,  posterior  tibials,  and  anterior  pedals)  is  perfectly  good  and 
strong. 

Case  III.  Typical  Intermittent  Claudication  affecting 
both  Legs  in  a  Very  Muscular  Man  ;  ?  No  Obvious  Defect  of 
Arterial  Circulation.  A.  B.,  aged  thirty-three,  single,  medical 
man,  was  seen  on  April  18,  1908,  complaining  of  typical  and  very 
marked  attacks  of  intermittent  claudication. 

The  patient  was  a  very  muscular,  healthy  man,  a  teetotaller  and 
very  moderate  smoker  (three  cigarettes  per  diem)  ;  he  had  never  had 
syphilis  nor  any  other  venereal  disease.  For  the  past  winter  he  had 
walked  little  and  had  done  most  of  his  work  on  a  motor  bicycle. 

During  the  past  winter  he  had  suffered  from  intermittent  claudi- 
cation.    He  gave  the  following  account  of  the  attacks  : — "  After 
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walking  a  short  distance  I  feel  pain  in  the  thighs  and  calves,  numb- 
ness and  tingling  in  the  legs,  a  feeling  of  heat  in  the  legs,  cramp  and 
loss  of  power  in  the  legs.  These  symptoms  are  so  marked  that  I 
have  to  stop  :    I  cannot  go  on  walking  or  I  would  fall. 

"  After  resting  for  a  short  time  (live  or  ten  minutes)  the  symptoms 
pass  off  and  I  feel  all  right  again. 

"  I  have  never  noticed  any  alteration  in  the  colour  of  the  legs." 

The  patient  was,  as  I  have  said,  a  veni-  muscular  man.  All  the 
organs  appeared  to  be  absolutely  normal.  No  derangement  of 
motion,  sensation,  or  reflex  action  could  lie  detected  in  the  legs  or 
elsewhere. 

The  pulsation  in  the  upper  part  of  the  femoral  arteries  was  strong, 
but  in  the  vessels  of  both  legs  below  the  middle  of  the  thigh,  where 
the  artery  is  lost  in  muscle,  difficult  to  feel ;  pulsation  could  lie  felt 
but  with  some  difficulty  in  the  popliteal,  anterior  ixxial.  and  jxjsterior 
tibial  arteries.  Mr  Cathcart  could  not  satisfy  himself  that  there  was 
any  abnormality  of  the  circulation  :  he  thought  the  difficulty  in 
feeling  the  arterial  pulsation  in  the  lower  part  of  the  femorals.  in  the 
popliteals.  and  in  the  anterior  jiedal  and  posterior  tibial  arteries  due 
to  the  great  muscularity  of  the  patient. 

On  July  1st,  1908,  the  arterial  pulsation  in  lx>th  legs  was  per- 
fectly normal.  The  posterior  tibial  and  anterior  pedal  arteries  could 
be  felt  pulsating  strongly. 

A  few  years  ago  I  saw  a  patient  suffering  from  tal>es  in  whom  no 
pulsation  could  be  felt  in  either  femoral  artery.  This  obliteration  of 
the  femoral  arteries  had  certainly  been  jiresent  for  live  years  liefore 
the  tabetic  symptoms  develo[x?d.  Prior  to  the  talies,  the  jiationt 
had  merely  complained  of  weakness  in  the  legs.  Wlien  I  saw  the 
patient  in  the  year  1902,  I  was  not  familiar  with  intermittent 
claudication,  and  made  no  inquir>-  as  to  whether  the  difficulty  in 
walking  was  intermittent  and  atton.l.'.l  witli  nun  vi.wn,  numbness, 
etc.     The  notes  are  as  follows  :  — 

Case  IV.  Tabes  and  Absence  ui  I'LLsAnu.s  i.\  huth  Femoral 
Arteries,  probably  due  to  Syphilitic  Endarteritis  Oblit- 
erans. Male,  aged  forty-four,  married,  seen  on  Januan,'  27,  1902, 
suffering  from  typical  talies  antl  absence  of  pulsation  in  lx)th  femoral 
arteries. 

The  patient  absolutely  denied  syphilis  and  gonorrhd-a. 

The  tabetic  symptoms  were  first  noticed  a  year  Iwfore  I  saw  hnn 
(in  January  i()oi),  and  were  highly  characteristic,  viz. : — ataxia 
in  the  legs  ;  a  characteristic  talietic  gait  ;  Romlwrgism  ;  some  ataxia 
in  the  arms  ;  severe  lightning  pains  in  the  legs,  amis,  and  trunk  ; 
pain  in  the  lower  part  of  the  bark  :  girdle  scns;»tion  round  the  lower 
jiart  of  the  abdomen  ;   numbness  m  the  arms  and  legs  :   coldness  of 


BV    DR    BRVOM    BRAMWELL  277 

the  feet ;  muscular  analgesia  in  calves  ;  hypotonia  ;  knee-jerks 
and  Achillis-jerks  absent  ;  plantar  reflex  flexion  ;  abdominal  reflex 
absent ;  urination — dribbling  ;  bowels — difficulty  in  getting  a 
complete  evacuation,  has  to  go  several  times  a  day  ;  diminution  in 
sexual  desire  and  power. 

Absence  of  Pulsation  in  the  Femoral  Arteries. — Six  years  before  the 
tabetic  symptoms  developed  (in  the  year  1895),  the  patient  began 
to  complain  of  weakness  in  the  legs. 

Five  years  before  the  tabetic  symptoms  developed  (in  the  year 
1896),  he  consulted  Mr  Jonathan  Hutchinson,  who  found  that  there 
was  no  pulsation  in  the  femoral  arteries. 

\Vhen  he  came  under  my  notice  (in  the  year  1902)  the  same 
condition — complete  absence  of  pulsation  in  both  femorals  and  the 
other  arteries  of  both  lower  extremities — was  present. 

The  Di.\g\osis  was  :  Tabes  and  obliterative  endarteritis,  pro- 
bably affecting  either  the  lower  part  of  the  abdominal  aorta  or  the 
great  iliac  vessels. 

Notwithstanding  the  patient's  denial  of  syphilis,  the  arterial 
condition  was  thought  to  be  in  all  probability  syphilitic.  This 
opinion  was  based  on  the  facts  that  obliterative  endarteritis  is  often, 
and  tabes  almost  invariably  (?  invariably)  syphilitic  in  origin.  Why 
the  patient  consulted  Mr  Jonathan  Hutchinson,  who  is  a  great 
authority  on  syphilis,  I  do  not  know  ;  but  it  is  perhaps  an  additional 
argument  in  favour  of  the  syphilitic  nature  of  the  condition. 

I  have  already  stated  that  complete  obstruction  of  the  femoral 
arteries  does  not  necessarily  produce  intermittent  claudication.  The 
following  are  two  cases  in  point.  In  the  first  case,  the  lower  end  of 
the  aorta,  the  iliac  and  femoral  arteries  were  completely  occluded  by 
a  dense  organised  thrombus.  Up  to  the  time  of  his  death,  the  patient 
led  an  active  life  and  made  no  complaint  of  weakness,  pain,  or  numb- 
ness in  the  legs.  He  also  was  the  subject  of  the  rare  condition — a 
true  cardiac  aneurism,  and  yet  (with  the  exception  of  a  severe  attack 
of  angina  pectoris  seven  years  before  his  death),  had  not  suffered 
from  any  cardiac  symptoms. 

Case  V.  Case  of  Thrombosis  of  the  Lower  End  of  the  Aorta 
AND  Great  Ili.\c  Vessels  ;  No  Symptoms  of  Intermittent 
Claudication  ;  Cardiac  Aneurism.  A.  B.,  a  gouty  man,  aged 
forty-nine,  was  seen  in  consultation  several  years  ago.  For  nine 
months  previously,  he  had  suffered  from  attacks  of  diarrhcea  and 
recurring  abdominal  pain,  sometimes  verv  severe,  about  the  umbili- 
cus. Of  late,  he  had  been  losing  flesh,  but  had  led  an  active  life 
(riding  and  hunting),  and  had  had  no  symptoms  suggestive  ot  inter- 
mittent claudication. 

Seven  years  previously  he  had  had  a  severe  attack  of  angina 
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pectoris,  which  was  thought  to  l>c  due  to  an  aortic  aneurism  :  since 
this  attack  he  had  never  been  troubled  with  his  heart. 

I  saw  the  patient  on  a  Wednesday.  Two  days  before  I  saw  him 
(on  Monday)  lie  had  been  out  all  day  hunting :  it  was  a  very  cold 
day.  On  Monday  evening,  he  complained  of  severe  pain  in  the 
region  of  the  umbilicus,  and  of  a  feeling  of  tlistension  and  flatulence  ; 
the  pain  was  intermittent  and  did  not  radiate  in  any  direction  ;  there 
was  no  tenderness  on  pressure. 

On  examination,  I  could  detect  nothing  in  the  abdomen  :  everj- 
thing  appeared  to  be  normal.  A  well-marked  s\^tolic  nmrmur  was 
audible  at  the  base  of  the  heart,  but.  so  far  as  I  could  see.  there  was 
no  evidence  of  aneurism.     The  patient  was  said  to  lie  gouty. 

I  thought  the  condition  was  one  of  jxTsistent  an<l  recurring  colic, 
and  gave  a  favourable  prognosis.  The  pain  was  not  relieved  by 
morphia  (seven  doses  of  15  minims  of  the  liquor). 

Thirty-si.\  hours  after  my  visit,  the  patient  went  to  stool,  and  a 
few  minutes  later  was  found  dead  in  the  w.c. 

Post-mortem  examination  showed  : — (i)  a  cardiac  aneurism — a 
localised  dilatation  of  the  wall  of  the  left  ventricle,  alxiut  the  size  of  a 
hen's  egg,  lilled  with  lirm  laminated  clot  ;  the  wall  of  the  left 
ventricle  at  the  scat  of  the  aneurism  was  converted  into  fibrous  tissue 
and  was  in  jilaces  gritty  and  calcareous. 

(2)  Slight  atheroma  of  the  aortic  arch. 

(3)  No  affection  of  the  aortic  or  other  cardiac  valves. 

(4)  Narrowing  of  the  lower  part  of  the  abdominal  aorta,  and 
complete  obstruction  of  the  lower  part  of  the  abdominal  aorta,  iliac 
and  femoral  arteries,  with  lirm  organised  clot. 

On  inquiry  I  subsequently  learned  that  the  patient  had  IxH-n 
riding  and  hunting  daily  until  three  da\-s  In-fore  his  <leath  ;  that 
he  had  not  comjilained  of  numbness,  pain,  weakness,  or  loss  of 
power  in  the  legs,  but  his  lower  extremities  had  (to  the  touch)  felt 
much  colder  than  his  arms. 

The  absence  of  both  sensoiy  and  motor  symptoms  in  the  lower 
extremities  in  this  case,  in  which  the  lower  end  of  the  aorta,  the 
iliac  and  femoral  arteries  were  completely  occluded,  is  remarkable, 
and  can  only,  I  think,  lie  accounted  for.  by  sup|x>sing  that  the 
condition  was  ven,-  slowly  and  gradually  develojied.  and  that  the 
inosculatory  circulation  was  unusually  well  established.  The  severe 
abilominal  pain  and  recuiring  attacks  of  diarrhtia  are  interesting. 
In  one  of  the  other  cases  which  I  have  related  (Case  11.),  in  which 
the  circulation  through  Iwth  lemorals  was  obstructed,  there  was 
also  abdominal  jiain  and  chronic  dianh<ea.  Whether  in  that  case 
the  lower  end  o(  the  aorta  was  obstructcti  or  not  I  am  unable  to  say. 

Case  VI.  Gangrene  of  the  Second  Toe  01  thi   Ku.ht  F<iot. 
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AND  BlUENESS  of  THE  ToES  OF  THE  LeFT  FoOT  ;  COMPLETE  AbSENXE 

OF  Pulsation"  ix  the  Arteries  of  Both  Legs  ;  No  Intermittent 
Claudication.  M.  O'B.,  aged  66,  a  pitman  by  occupation,  was 
admitted  to  the  Edinburgh  Royal  Infirmary  on  i6th  June  1908, 
complaining  of  pain  and  swelling  of  the  right  foot  and  a  small  ulcer 
on  the  dorsum  of  the  right  foot. 

Seven  weeks  before  admission  to  hospital  he  began  to  complain 
of  pain  in  the  left  foot  and  a  blister  under  the  toes.  A  few  days 
later  the  right  foot  became  affected.  Up  to  the  day  before  his 
admission  to  hospital  he  had  continued  regularly  at  work. 

On  admission  to  hospital,  the  second  toe  of  the  right  foot  was 
blanched,  the  foot  was  red  and  swollen,  a  small  ulcer  about  the  size 
of  a  pea  was  present  on  the  dorsum  ;  no  pulsation  could  be  felt 
in  either  femoral  arteries  below  Poupart's  ligament  or  in  any  of  the 
arteries  of  either  leg.  The  affected  toe  gradually  became  blue,  and 
at  the  present  time  (July  ist,  1908)  is  gangrenous.  The  toes  of 
the  left  foot  also  look  blue.  It  seemed  probable  that  gangrene  in 
both  feet  would  develop,  and  that  amputation  of  both  legs  would 
ultimately  be  required. 

Another  remarkable  case  in  which  the  left  common  carotid  artery 
was  completely,  the  right  common  carotid  artery  almost  completely, 
and  the  left  subclavian  and  right  subclavian  arteries  considerably 
obstructed  by  syphilitic  endarteritis,  occurred  recently  in  my  hospital 
practice.  In  this  case,  notwithstanding  the  very  defective  blood 
supply  to  the  brain  which  must  have  been  present,  there  were  no 
head  symptoms  until  twelve  hours  before  death,  when  the  patient 
became  delirious.  Further,  it  is  remarkable  that  notwithstanding 
the  presence  of  a  gumma  which  involved  the  brain,  its  membranes, 
and  the  parietal  bone,  the  patient  never  made  any  complaint  of 
headache.  I  have  not  time  to  give  you  full  details  regarding  it,  but 
the  following  are  the  leading  features  of  the  case  :  — 

Case  VII.  Syphilitic  Disease  of  the  Aorta,  Pulmonary 
Artery,  and  Great  Vessels  arising  from  the  Aortic  Arch  ; 
Complete  Occlusion  of  the  Left  Common  Carotid  ;  Almost 
Complete  Occlusion  of  the  Right  Common  Carotid  ;  Great 
Narrowing  of  the  Right  and  Left  Subclavian  Arteries  ;  No 
Head  Symptoms  ;  Intracranial  Gumma.  A.  K.,  aged  thirty-six, 
married,  an  upholsterer,  was  admitted  to  the  Edinburgh  Royal  In- 
firmary on  October  12,  1907,  complaining  of  shortness  of  breath, 
pain  in  the  upper  part  of  the  chest  and  root  of  the  neck,  and  indi- 
gestion. 

The  patient  walked  up  to  the  Infirmary.  On  admission  he  was 
seen  and  examined  by  Dr  Bramwell.  He  looked  very  pale  and  ill. 
The  condition  of  the  heart,  etc.,  is  described  later. 
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History  (ascertained  partly  from  the  patient  himself,  and  partly 
from  his  wife,  an  intelligent  woman,  after  his  death).  During  the 
past  summer  his  wife  noticed  that  he  was  short  of  breath  on  going 
up  a  hill,  but  he  made  no  complaint  of  illness.  At  the  end  of  July, 
he  walked  from  Kinghom  to  Burntisland,  a  ilistance  of  three  miles, 
and  was  quite  fresh  afterwards.  After  this,  the  shortness  of  breath 
became  more  marked,  he  looked  at  times  ill,  and  lost  flesh,  but  he 
continued  to  work  until  six  weeks  l)efore  his  admission  to  hospital. 
He  then  (six  weeks  before  admission  to  hospital)  took  to  bed.  His 
breathing  became  very  difficult  :  he  could  not  lie  down  l)ecause  of 
the  shortness  of  breath  ;  he  scarcely  slept  at  all  during  thesi'  six 
weeks  ;  his  feet  swelled  ;  he  complained  of  pain  at  the  bottom  of  the 
neck,  worse  on  the  left  side,  and  of  flatulence  and  indigestion.  The 
pain  in  the  neck  was  worse  at  night.  He  never,  his  wife  says,  com- 
plained of  headache,  vomiting,  or  giddiness ;  he  was  quite  bright 
mentally. 

The  jiatient  denied  syphilis  ;  he  liad  been  married  for  ten  years, 
but  had  had  no  children  ;  there  had  been  no  mis<-arriages.  He  was 
practically  a  teetotaller,  and  a  moderate  smoker  (2  ounces  jier  week). 

Condition  on  Admission. — The  patient  looked  ven,-  ill ;  he  was 
pale  and  very  short  of  breath  ;  the  feet  and  legs  were  slightly 
swollen.  The  temi)erature  was  97°,  the  pulse  112,  and  the  respira- 
tions 32.  He  was  thin  (height  5  ft.  9J  ins.  ;  weight  8  st.  7I  ll>s.). 
On  the  right  leg  and  thigh  there  were  scars  of  serjiiginous  ulcers  and 
old  rupia  ;  there  was  also  a  scar  on  the  glans  jx?nis,  and  scars  in  the 
groin. 

The  heart  was  enlarged  :  the  ajiex  l>eat  was  in  the  (ith  inter- 
space well  outside  the  nipple  line,  and  5  inches  from  the  mid  sternum. 
A  double  aortic  and  a  systolic  mitral  murmur  were  present.  The 
pulse  was  112,  very  small  in  volume,  and  of  low  tension  :  the  radial 
coats  were  not  thickened ;  the  two  radial  pulses  seemed  of  equal 
size. 

Over  the  ujijicr  part  of  the  manubrium  stcmi  there  was  some 
bulging  and  marked  dulness  ;  the  ])atient  comjtlained  of  jviin  in  this 
situation  and  at  the  root  of  the  neck  :  there  was  well-marked 
pulsation  in  the  suprasternal  notch. 

The  iirhic  contained  a  small  quantity  of  albumen.  Tlie  longiic 
was  furred,  the  brcalh  foul,  the  liver  considerably  enlarged.  The 
pupih  were  equal  and  reacted  normally  ;  the  kncf -jerks  were 
sluggish  but  equal.     There  was  no  paralysis. 

The  Jiatient  made  no  comjilaint  of  headache  or  giddiness ; 
mentally  he  seemed  quite  bright. 

Progress  and  Resi'lt. — Notwithstanding  treatment  the  patient 
rapidly  got  worse  and  died,  on  October  i().  at  4.30  a.m.  Ounng  his 
stay  in  hospital  he  complained  of  pain  in  the  chest,  was  very  slcep- 
\ess,  and  for  the  last  twelve  hours  was  very  delirious. 

PosT-MoRTEM  Examination.     This  was  made  bv  Dr  Shcnnan 
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on  October  18.  Dr  Shennan's  report  is  as  follows  (I  omit  many 
particulars  regarding  the  organs)  :  — 

"  The  anterior  border  of  the  right  lobe  of  the  liver  reached  to  the 
level  of  the  umbilicus.  The  right  pleural  cavity  contained  25  and 
the  left  12  ounces  of  blood-stained  fluid. 

"  The  heart  was  considerably  enlarged.  There  was  evidence  of 
old  pericarditis  at  the  base  and  surrounding  the  roots  of  the  great 
vessels. 

"Pulmonary  Artery. — ^The  cusps  were  thickened  and  elongated. 
On  the  inner  surface  of  the  artery,  in  its  right  posterior  part  adjacent 
to  the  aorta,  and  immediately  above  the  pulmonary  valve,  there  was 
a  localised  thickening  which  measured  about  i  inch  (2.5  cm.)  in 
diameter  ;  a  considerable  proportion  of  this  thickening  consisted 
of  firm,  yellowish,  necrotic  material  almost  certainly  of  gumma- 
tous nature  ;  the  intima  over  the  thickened  area  showed  patchy 
congestion. 

"  The  aortic  orifice  was  dilated  and  incompetent  ;  the  valvular 
segments  thickened  and  elongated. 

"  The  aorta  was  dilated  in  fusiform  fashion  down  to  the  end  of  the 
transverse  part.  The  inner  surface  was  irregular,  atheromatous, 
pitted  in  parts  with  atheromatous  ulcers  and  in  parts  covered  with  a 
delicate  deposit  of  lymph.  About  the  middle  of  the  ascending  part 
of  the  aorta  there  was  a  saccular  aneurism  about  the  size  of  a  hazel- 
nut passing  backwards  and  to  the  right. 

"  The  walls  of  the  aorta  throughout,  but  particularly  at  the  origin 
of  the  great  vessels,  were  infiltrated  with  yellowish  tough  necrotic 
material,  evidently  of  gummatous  nature  ;  it  measured  in  parts  J 
inch  (0.6  to  0.7  cm.)  in  thickness. 

"  The  innominate  artery  was  reduced  to  size  of  a  goose-quill  near 
its  origin  [i.e.  internal  diameter). 

"  The  right  subclavian  was  pervious  but  greatly  constricted,  to 
about  Ti'ijth  of  an  inch  in  diameter,  at  its  commencement  (1.5  to 2 mm.), 
then  it  abruptly  expanded  to  form  a  vessel  practically  of  normal 
size. 

"  The  right  common  carotid,  the  lumen  of  which  was  fairly  large  at 
the  point  where  the  microscopic  section  was  made,  became,  lower 
down,  extremely  constricted,  and  for  a  short  distance — about  i  an 
inch  (i  cm.) — after  leaving  the  innominate  artery,  was  practically 
impervious  to  the  finest  probe.  One  inch  above  the  aorta,  the  free 
channel  in  the  right  common  carotid  was  about  2  mm.  in  diameter. 
Its  branches  were  practically  normal. 

■'  The  left  common  carotid  was  completely  blocked  up  to  a  point 
just  below  the  origin  of  the  superior  thyroid,  etc. 

■'  The  change  in  the  left  subclavian  was  very  similar  to  that  in  the 
right  subclavian.  The  constriction  of  the  lumen  was  not,  however, 
quite  so  extreme. 

"  Head. — On  the  right  side,  about  the  middle  of  the  parietal  bone. 
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there  was  an  area  in  which  the  inner  table  was  thin  and  s^ifteneii. 
This  corresjwnded  to  an  area  in  which  the  dura  wa>  adherent  and 
infiltrated  with  yellowish  gummatous  material.  This  again  was 
adherent  to  brain  substance,  the  gummatous  change  involving  the 
arachno-pia  mater  and  also  extending  into  the  cortex  for  a  short 
distance — nearly  i  cm.  at  the  centre  of  the  area.  (The  adjacent  part 
of  the  inner  table  showed  the  '  caries  sicca.'  typical  of  tertiary- 
sy7)hilis.)  The  arachnoid  was  thickened,  and  the  fluid  in  the  space 
was  increased. 

"  The  central  part  of  the  meningeal  gummatous  change  corre- 
sponded to  the  sujwrior  parietal  lobule,  and  it  extendeti  forwards  for 
a  short  distance  on  to  the  ascending  parietal  convolution,  and  alst> 
backwards.     The  supra-marginal  gyms  had  escaj)ed. 

•'Microscopical  Appearances. — Ltjt  Common  Carotid  (see 
Fig.  6). — ^The  lumen  is  completely  blocked.  In  the  centre  there  is 
fibro-cellular  tissue  undergoing  necrosis.  The  fibrils  are  hyaline, 
and  between  them  are  numerous  particles  of  chromatin  derived  from 
the  nuclei  of  degenerated  cells.  Next  to  this  is  a  layer  of  very  cellular 
vascular  tissue,  which  blends  intimately  with  ihewall  of  the  vess<'l.  In 
this  there  are  occasional  giant-cells.  A  little  farther  out  the  concentric 
lines  of  wavy  elastic  tissue,  brought  out  best  in  the  sections  stained 
with  orcem,  indicate  the  jxjsition  of  the  remains  of  media.  This 
coat  is  very  much  broken  up.  showing  numerous  patches  of  cellular 
connective  tissue  in  relation  to  vessels  which  are  ]K^netrating  the 
wall  from  the  outer  coat.  Many  of  the  larger  vessels  in  the  media,  as 
well  as  most  of  those  in  the  adventitia.  have  thick  j»rolifcrateil  walls. 

"  The  adventitia  is  very  thick  from  new  fomiation  of  dense, 
partly  hyaline,  fibrous  tissue. 

•  Ri^ht  common  carotid  (see  Fig.  7).  (section  made  about  one  inch 
and  a  hall  from  the  aorta).  The  changes  here  corres|X)nd  closely  to 
those  seen  on  the  left  side.  The  lumen,  however,  is  not  completely 
blocked  ;  it  is  lined  by  a  thick  layer  of  hyaline  librous  tissue,  --on- 
taining  some  small  bloodvessels,  which  resembled  the  tissue  blocking 
the  lumen  of  the  left  conunon  carotid. 

"  Outside  this  there  is  a  vascular,  cellular,  connective  tissue  layer, 
parts  of  which  are  undergoing  early  irregular  caseation.  It  contains 
occasional  arrangements  of  e]iithelioid  elements,  resembling,  but 
larger  than,  the  ordinary  grey  tubercle,  and  containing  more  fibrous 
tissue  than  it  usually  does. 

"  The  media  is  not  quite  so  much  broken  u|>.  and  parts  of  it  can 
readily  be  distingtiishcii  even  with  ordinary  stains. 

■•  The  atlventitia  corresponds  in  appearance  to  that  on  the  other 
side,  except  that  the  vasa  vasonim  have  thicker  walls  and  are  more 
tyjiically  syphilitic. 

"  Pulmonary  Artery. — The  necrotic  part  of  the  thickening  is  typi- 
cally gummatous  ;  the  remainder  of  the  thickening  is  com|>ose«l  of 
cellular,    verv    vascular,    connective    tissue,    which    suirounils    the 


Fig.  7. — Photograph  uf  a  section  of  the  right  common  carotid  artery  at  a  point  1.]  inch  abo 

the  aorta,  showing  great  thickening  of  the  inner  and  outer  coats,  etc. 

The  letter  a  is  placed  on  the  outer,  b  on  the  middle,  and  c  on  the  inner  coat. 

(See  Dr  Shennan's  description  of  the  microscopical  appearances.) 


Exr  Car 


Plate  XVII. — To  Illustrate  Ur  Byrom  Bramwell's  Article. 
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caseous  area  and  extends  outwards  into  the  intima.  A  remarkable 
feature  is  the  great  number  of  epithehoid  cells  and  giant-cells  which 
are  present  in  this  cellular  tissue. 

•'  Inosciilatorv  Circulation. — ^As  to  the  manner  in  which  the  cir- 
culation to  the  head  and  upper  extremities  was  carried  on,  this 
must  have  passed  through  collaterals. 

■■  A  certain  amount  of  blood  had  reached  the  vertebrals  by  way  of 
the  subclavians  direct,  and  also  by  way  of  the  inferior  thyroids  to  the 
superior  thyroids,  and  thus  to  the  external  and  internal  carotids. 
(The  communication  between  the  carotids  and  vertebral  arteries 
by  way  of  the  ascending  pharyngeals  may  also  have  been  of  some 
service.) 

•'  In  addition,  the  second  intercostals  (ist  aortic)  had  supplied 
blood  through  the  first  intercostals  to  the  subclavians,  and  thus  to 
the  vertebrals  and  inferior  thyroids  (and  other  collaterals). 

■'  Lastly,  an  additional  supply  had  been  obtained  by  way  of  epi- 
gastric and  internal  mammary  arteries  to  the  first  part  of  sub- 
clavian and  so  to  vertebrals,  etc. 

"  If  any  blood  had  passed  through  the  right  common  carotid,  the 
quantity  had  been  quite  negligible."  (The  condition  of  the  circula- 
tion is  diagrammatically  represented  in  Fig.  8.) 

3.  PUBLIC  MEDICINE  FROM  THE  SOCIOLOGICAL  STAND- 
POINT 

Hy  Alexander  James,  M.D.,  F.R.C.P.  Ed.,  Consulting 
Physician,  Edinburgh  Royal  Infirmary. 

I  AM  never  tired  of  reiterating  that  famous  saying  of  Descartes,  that 
in  our  efforts  to  render  more  and  more  perfect  the  condition  of 
humanity,  it  is  to  medicine  that  we  must  look  for  the  means. 

To  all  of  us,  the  great  truth  in  this  statement  must  be  apparent 
enough.  It  is  the  function  of  the  doctor  to  seek  to  interpret  the 
meanings  of  all  those  multitudinous  and  complex  processes  which 
together  work  towards  the  growth  and  development  of  individual 
living  beings.  Inasmuch  as  what  we  call  societies  are  merely 
aggregates  of  individuals,  showing  like  processes  of  growth  and 
development  and  governed  by  the  same  laws  as  govern  the  individual, 
it  is  evident  that  the  man  whose  life's  work  it  is  to  investigate  and 
uiterpret  the  laws  which  govern  the  life  of  the  individual,  must  of 
necessity  acquire  information  which  will  fit  him  specially  well  to 
investigate  and  interpret  the  laws  which  govern  society. 

At  no  time  probably  in  history  has  the  importance  of  the  infor- 
mation which  the  doctor  can  give  to  society  been  more  appreciated 
than  at  the  present  time.     Even  in  military  life,  where  it  is  the 
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function  of  one  group  to  exterminate  the  other.  Najwleon's  famous 
saying  that  Providence  always  sides  with  the  biggest  battalions  must 
be  accepted  now  with  the  proviso  that  this  is  so  only  as  long  as  these 
battalions  are  under  efficient  medical  care,  and  the  Japanese  have 
shown  this  as  cogently  in  the  right  way  as  it  has  lieen  shown  in  the 
wrong  way  up  to  this  time  by  most  of  the  Euroijean  nations. 

In  civil  life,  the  imjwrtance  attached  by  the  community  to  the 
doctor's  advice  and  guidajice  is  now  all-pervading.  Whilst  fonnerly 
the  doctor  was  present  and  all-powerful  in  the  sick-room  and  in  the 
hospital,  now  he  is  present  and  active  in  the  school,  the  workshop, 
the  factory,  and  the  mine.  Whilst  formerly  he  was  called  when 
pain  and  suffering  were  to  Ix;  allaved  and  assuaged,  now  he  goes  or 
is  sent  to  work  among  men  and  women  in  health  anii  vigour,  so  as 
to  ensure  that  no  evil  conditions  are  present  which  might  cause  that 
health  and  vigour  to  be  impaired.  Whilst  formerly  he  was  calle<l 
in  by  the  individual,  and  the  remuneration  which  he  received  for  his 
services  depended  largely  on  the  capability  of  individuals,  individu- 
ally or  collectively,  to  pay  him,  now  he  is  to  a  large  extent  emi)loyed 
by  the  community,  and  he  is  recompensed  by  the  community,  it 
must  be  said  none  too  largely.  It  has  to  Ix?  admitted  that  with  those 
changes  there  are  some  other  changes  for  which  we  doctors  are  not 
altogether  grateful.  Whilst  formerly  the  doctor  could  regard 
himself  as  the  welcomed  guide,  counsellor,  and  friend  of  ever>'  in- 
dividual in  the  community,  now  with  compulsoiy  notification  and 
isolation,  with  medical  insjiection  in  schools,  etc.,  and  with  com- 
pulsory birth  notification  thrown  in,  he  is  apt  to  realise  as  he  moves 
about  in  his  daily  work  that  his  apjK'arance  is  not  alwa\-s  welcomed, 
and  that  the  feelings  with  which  he  is  regarded  by  the  jieople  an- 
somewhat  akin  to  the  feelings  with  which  they  regard  the  official, 
the  detective,  and  the  jailer. 

To  (he  individual  doctor,  endowed  with  the  genuine  sjiirit  of  the 
iinman  healer,  some  of  these  modern  develojinunts  cannot  but  l>c  a 
matter  for  sincere  regret.  But  if  we  are  assure<l  that  these  develop- 
ments are  leading  to  a  higher  standard  of  health  and  vigour  for  the 
community,  we  doctors  must  simply  acquiesce  and  accept. 

This  leads  to  the  question  which  I  wish  to  lay  l>eforo  the  Society 
to-night,  viz..  Is  it  the  case  that  those  modern  lievelopments  in 
connection  with  what  is  really  jniblic  medicine  are  working  for  the 
l>iiblic  good  ? 

.Among  these  developments,  the  view  that  with  olfirient  notifica- 
tion and  isolation   the  community  can,  through  its  jniblir  health 
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officials,  stamp  out  all  the  so-called  specific  diseases,  holds  a  very 
high  place,  and  for  the  last  20  or  25  years  more  or  less  thorough 
efforts  in  this  direction  have  been  put  into  practice  all  over  the 
country. 

It  has  been  recognised  that  this  assumption  by  the  community 
of  responsibilities  which  should  reasonably  fall  on  individuals  would 
be  very  costly.  Confidence,  however,  in  the  wisdom  of  the  medical 
advice  offered  has  caused  communities  to  respond  loyally  to  the 
large  pecuniary  calls  made  upon  them. 

It  has  been  recognised  that  the  assumption  by  communities  of 
individual  responsibilities  has  other  disadvantages.  Apart  from 
the  fact  that  it  strikes  a  blow,  and  often  a  painful  one,  at  family  life, 
which,  in  its  turn,  is  the  organic  basis  of  social  life,  it  has  the  effect 
of  lessening  that  feeling  of  responsibility  in  the  individual  of  which 
is  begotten  providence,  foresight,  and  frugality.  Again  it  will  be 
said  that  the  end  justifies  the  means,  and  that  whatever  leads  to  the 
health  and  welfare  of  the  community  as  a  whole  will  more  than 
counterbalance  any  disadvantage  to  the  moral  or  intellectual  sense 
of  the  individual. 

The  abstract  question  of  individualism  as  compared  with  com- 
munism is  one  which  has  at  all  times  attracted  to  itself  the  attention 
of  thoughtful  minds ;  and  in  recent  times  it  has  forced  itself  in 
many  quarters,  quite  into  the  domain  of  practical  politics.  What- 
ever attractions,  however,  this  question  may  possess,  it  is  quite 
beyond  the  province  of  this  paper.  I  shall  simply  confine  my 
attention  to-night  to  the  question  as  to  whether  that  interference  of 
the  community  with  the  liberties  and  responsibilities  of  the  individual 
which  public  medicine  has  brought  into  existence  within  the  last 
quarter  of  a  century  has  really  been  doing  good. 

Let  me  in  the  first  place  draw  your  attention  to  the  mortality 
curves  which  I  had  the  honour  of  showing  to  the  Society  about  two 
years  ago.  The  first  shows  the  mortality  for  phthisis  per  10,000 
of  population  between  the  years  i860  and  1905,  in  Aberdeen, 
Dundee,  and  Edinburgh.  Here  there  have  been  no  legal  enactments 
at  work,  only  progressive  eftorts  to  improve  the  general  conditions 
of  life.  The  results  of  these  efforts  are,  as  shown  by  the  curves,  as 
satisfactory  as  they  are  distinct. 

The  next  set  are  those  of  typhoid  fever  for  the  same  time  and  in 
the  same  towns,  and  they  have  on  them  marks  showing  the  year  when 
legislative  enactmentsstepped  in,  compellingnotificationandinducing, 
more  or  less  thoroughly,  hospital  isolation.     Does  the  curve  indicate 
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that  these  enactments  have  had  the  effect  which  was  to  be  expectevl 
of  them  ?  We  must  admit,  I  think,  that  it  certainly  does  not.  As 
regards  measles  there  is  no  doubt  that  the  cur\es  show  that  sinci- 
notification  and  strict  hospital  isolation  came  in.  the  mortality  has 
all  over  increased  rather  than  diminished.  As  regards  diphtheria, 
the  curves  show  in  all  the  towns  improvement,  but  it  will.  I  think, 
be  admitted  that  since  the  period  of  strict  isolation  the  improvement 
is  not  one  specially  creditable  to  isolation.  At  any  rate,  what 
improvement  there  is  is  not  more  marked  than  that  shown  by  phthisis 
without  any  isolation  at  all,  or  than  that  shown  by  typhoid  fever 
before  the  strict  modem  isolation  stepjxjd  in.  As  regardsscarlet  fever, 
the  curve  shows,  since  isolation,  a  distinct  improvement.  When  I 
read  my  paper  to  this  Society  two  years  ago.  1  was  under  the  impres- 
sion that  this  was  an  example  of  propter  hoc.  and  that  notification 
and  isolation  should  get  all  the  credit.  I  am  sorn,'  to  say  that  I 
now  believe  it  is  rather,  a  case  of  post  hoc. 

In  the  journal  Public  Health  for  April  1901.  I)r  Killick 
Millard  publisheil  an  article  on  "  The  Influence  of  Hospital  Isolation 
in  Scarlet  Fever."  In  this  article  he  compares  the  incidence  and 
mortality  of  scarlet  fever  in  certain  English  towns  in  which  strict 
isolation  of  this  disease  has  been  practised,  with  its  incidence  and 
mortality  in  towns  in  which  either  its  isolation  has  lieen  less  strict 
or  in  which  no  hospital  isolation  has  existed  at  all.  He  has  shown 
that  all  over  the  country,  and  for  the  30  years.  1S70  to  icjoo,  the 
mortality  from  scarlet  fever  has  been  greatly  and  progrcssivcK 
diminishing,  but  that  this  diminution  has  lieen  as  marked  in  those 
towns  which  had  no  isolation  hospital  as  in  those  which  had  isolation 
treatment  for  70,  80,  or  90  |x;r  cent,  of  the  cases,  Dr  MillardV 
conclusions  are  :  — 

1.  That  the  hospital  isolation  of  scarlet  fever  in  towns  ap}icars 
to  have  failed  to  materially  reduce  the  prevalence  of  the  disease. 

2.  That  the  hospital  isolation  of  scarlet  fever  apj>ears  to  have 
failed  to  materially  reduce  the  fatality  of  the  tlisease. 

.5.  That  the  fatality  of  the  disease  has  fallen  most  in  those  large 
towns  which  have  not  practised  hospital  isolation. 

In  order  to  discover  if  any  information  could  lx*got  from  exami- 
nation of  the  mortality  rates  in  those  same  towns  from  othei 
infectious  diseases,  I  obtained  from  Or  Crawford  Dunlop  a  table 
showing  the  mortality  in  them  from  scarlet  fever,  and  also  from 
diphtheria,  measles,  fevers,  and  whooj)ing-cough.  during  the  30 
years.  1874  to  1903  (see  Table  I.).    Further,  seeing  that  at  the  jircsent 
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time  all  the  large  English  towns,  except  West  Hartlepool,  have  either 
got  isolation  hospitals,  or  have  made  arrangements  for  hospital 
isolation  of  their  infectious  cases,  I  append  Table  II..  which  shows 
the  death-rate  per  100,000  from  those  same  diseases  in  the  Yorkshire 
towns,  including  of  course  West  Hartlepool,  and  during  the  years 
1897  to  1906.  Whilst  a  glance  at  those  tables  illustrates  the  very 
great  need  for  caution  in  handling  such  statistics,  it  must  yet,  I 
think,  be  admitted  that  the  results  show  that  isolation  hospitals 
have  not  had  the  effect  on  the  death-rate  which  the  public  had  the 
right  to  e.xpect. 

At  this  moment  I  shall  do  nothing  more  than  simply  mention  the 
fact  that  what  may  be  called  natural  isolation  is  hardly  a  condition 
to  be  -wished  for  by  the  community.  We  all  know  that  the  rela- 
tively harmless  measles  or  scarlatina  of  our  town  districts  can 
become  virulent  and  fatal  when  given  root  in  outlying  regions  or 
-countries  which  have  not  had  these  diseases  among  them  for  genera- 
tions. Every  town  doctor  who  sees  much  of  the  exanthemata 
recognises  that  the  severest  cases  are  usually  those  occurring  in  the 
country  bred  who  have  just  come  into  town.  In  this  connection, 
I  have  endeavoured  to  find  out  if  scarlatina  could  be  shown  to  run  a 
mild  or  severe  course  according  to  whether  the  patient  had  or  had  not 
suffered  previously  from  any  of  the  other  infectious  diseases.  I 
collected  about  1000  cases  of  scarlet  fever  in  patients  over  the  age 
of  6  years,  and  classifying  them  into  (i)  Mild  and  moderate.  (2) 
Severe  and  fatal,  I  arranged  them  under  the  following  heads  ; — 

{a)  Those  which  had  had  previously  no  infectious  disease  at  all. 

(b)  Those  which  had  had  previously  one,  generally  measles. 

(c)  Those  which  had  had  previously  two,  generally  measles  and 
chickenpox  or  whooping-cough. 

{d)  Those  which  had  previously  had  three,  generally  measles, 
chickenpox,  and  whooping-cough. 

{e)  Those  which  previously  had  had  four,  generally  those  same 
diseases  with  diphtheria  or  mumps  added. 

The  results  I  have  illustrated  by  curves. 

In  endeavouring  to  interpret  these  curves  one  has  to  remember 
the  apparent  contradictoriness  of  everything  in  nature.  For 
example,  we  know  that  as  regards  nutrition,  excess  and  abstinence 
are  alike  causes  of  disease — as  regards  reproduction,  sterility  and 
over  fertility  are  alike  marks  of  weakness.  In  curves  like  these, 
therefore,  we  might  expect  that  the  severe  and  fatal  cases  would  tend 
to   show   in   numbers   at    the   extremes.     At   the   commencement. 
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Table   II. — Death-rate  per  100,000  from  Infectious  Diseases  in 
Yorkshire  Towns,  including  West  Hartlepool. 
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Measles. 
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Rochdale 

12 

16 

38 
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25 

Burnley 

30 

30 

67 

20 

40 

Blackburn     . 

28 

30 

57 

20 

30 

Preston 

19 

19 

86 

28 

42 

Barrow-in-Furness 

12 

15 

51 

18 

32 

Huddersfield 

13 

12 

36 

14 

26 

Halifax 

16 

16 

36 

14 

18 

Bradford 

17 

21 

32 

17 

24 

Leeds  . 

16 

33 

47 

16 

35 

Sheffield 

22 

43 

52 

23 

37 

Rotherham   . 

22 

i5 

57 

20 

38 

York    . 

II 

8 

29 

21 

25 

Hull     . 

II 

23 

44 

18 

35 

Middlesborough 

17 

26 

48 

26 

38 

Stockton 

13 

24 

45 

17 

34 

West  Hartlepool 

9 

23 

28 

II 

38 
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because  there  it  would  be  denoted  that  the  disease  organism  had  got 
into  what  was  practically  a  virgin  soil — at  the  end,  because  it 
would  be  denoted  that  the  organism  had  got  into  a  soil  which  had 
feeble  powers  of  resistance  to  all  organisms.  On  the  other  hand, 
one  might  expect  to  find  that  the  mild  and  moderate  cases  of  scarlet 
fever  would  show  themselves  most  about  the  middle  of  the  cur\e, 
where  tliere  was  some  inherited  resistance  power  to  organisms, 
and  where  this  had  been  strengthened  or  put  into  good  lighting 
condition  by  previous  struggles  with  one  or  two  other  organisms. 
Except,  however,  that  thecurvcs  showthatmostof  thesevere  and  fatal 
cases  have  had  one  infective  disease  previously,  and  that  most  of  the 
mild  and  moderate  cases  have  l)een  in  individuals  who  have  had 
two,  I  do  not  think  that  much  importance  can  be  attached  to  it. 
I  have  to  admit  that  in  making  up  these  curves,  the  number  of  severe 
and  fatal  cases  of  scarlet  was  proixtrtionately  so  small  that  this  alone 
may  be  a  source  of  error. 

But  now  in  connection  with  the  hospital  isolation  of  infectious 
diseases  there  is  another  point  to  which  I  wish  to  refer.  This  is  what 
is  known  as  "  hospitalism,"  and  it  signifies  the  risk  to  the  individual 
from  residence  in  a  fever  hospital  ward.  A  great  many  statistics 
have  been  collected  showing  that  the  mortality  from  scarlet  fever  in 
isolation  hospitals  is  greater  than  in  home-treated  cases.  One  must 
not,  however,  attach  too  much  imjwrtance  to  these,  as  in  tabulating 
statistics  of  this  kind  there  are  many  sources  of  error,  an  imjwrtant 
one  being  that  hospital  cases  are  almost  certainly,  from  heretlity 
and  surroundings,  more  severe  cases  than  home-treated  ones.  But 
in  connection  with  this,  I  wish  to  put  liefore  you  that  in  looking 
over  my  own  statistics,  I  find  that  out  of  930  cases  of  scarlet  fever 
over  6  years  of  age,  ij  were  fatal,  and  of  this  13,  3  were  cases  in 
which  the  patient  had  caught  the  infection  in  the  wards.  Again, 
that  out  of  9  cases  of  infection  of  scarlet  fever  occurring  in  the  wards. 
3  were  mild,  i  was  moderate,  i  was  severe,  and  3  were  fatal. 

This  shows  that  patients  suffering  from  other  diseases  nm  extra 
risk  if  exposed  to  scarlet  fever  infection.  I  cannot  but  think  further 
that  for  the  occurrence  of  relapses,  sequela;,  and  complications  of 
scarlet  fever,  this  so  called  hospitalism  may  to  some  extent  Ix*  blametl. 
It  seems  to  me  that  there  is  one  thing  which  we  should  never  forget 
in  dealing  with  infectious  diseases.  Tliis  is  that  adults  and  rhildn-n 
living  at  home  may  lie  living  in  what  are  called  insanitary  conditions, 
and  among  all  sorts  and  conditions  of  organisms,  and  yet  l>e  safer 
there  than  in  a  hosiiital.     This  is  simply  In-canse,  living  at  homo. 
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they  are  li\-ing  among  organisms  to  which  they  have  become  adapted, 
and  are  therefore  in  a  way  immune.  Put  them,  however,  into  a  fever 
hospital,  where  they  meet  with  all  sorts  of  organisms  and  blends 
of  organisms  to  which  they  are  not  accustomed,  and  they  suffer 
accordingly. 

This  brings  me  to  the  last  point  in  my  paper,  and  that  is  that  I 
hold  most  emphatically  that  we  doctors  have  for  years  taken  up  an 
unscientific  and  decidedly  unphilosophical  view  of  organisms  in 
general.  We  have  regarded  them,  and  I  say  this  with  all  reverence, 
as  having  been  specially  created,  immutable,  and  unchangeable 
by  Providence,  to  be  a  source  of  trouble  and  death  to  man.  Nothing 
is  further  from  the  truth.  A  disease  organism  is  simply  a  normal 
organism  out  of  its  place  or  soil,  and  largely  so  because  the  nutritive 
conditions  of  its  soil  or  place  have  been  defective.  We  may  rest 
assured  that  what  is  true  of  the  pneumococcus  in  pneumonia  or  the 
bacillus  coli  in  peritonitis,  is  in  a  way  true  of  many  other  organisms. 
In  this  way,  then,  personal  infection,  although  real  and  important 
enough,  has  had  given  to  it  a  prominence  far  above  its  deserts. 
I  am  very  pleased  to  see  that  to  this  subject  attention  is  being 
directed  more  and  more.  Thus,  in  the  discussion  on  Dr  Killick 
Millard's  paper,  previously  referred  to,  Dr  Boobbyer  said:  "Until  we 
know  more  than  we  do  at  present  of  the  life  history  of  the  strepto- 
coccus scarlatinae,  or  whatever  the  particulate  cause  of  the  disease 
may  be,  it  were  perhaps  idle  to  dicuss  the  possible  influence  of 
insanitary  and  other  conditions  and  surroundings  in  its  propagation. 
I  have  myself  been  witness  to  the  coincidence  of  dry  seasons  as 
noted  by  Gresswell  and  Longstaff,  and  also  the  disturbance  of  impure 
soil  on  a  large  scale  with  outbreaks  of  unusual  magnitude.  But 
whether  such  agencies  are  or  are  not  operative  in  fostering  the  spread 
of  the  disease,  the  impression  grows  upon  one  more  and  more  with 
the  growth  of  one'sexperience,  that  scarlet  fever  is  capable  ot  spread- 
ing by  other  channels  than  that  of  personal  infection.  Still,  im- 
pressions with  more  or  less  disjointed  facts  to  justify  them  are  not 
of  much  scientific  value.  I  shall  content  myself  therefore  with 
saying  in  conclusion  that  until  we  know  definitely  whether  the 
essential  micro-organism  of  scarlet  fever  is  obligate  or  facultative 
(either  as  saprophite  or  parasite),  we  cannot  satisfactorily  decide 
whether  in  this  disease  we  have  to  deal  with  a  simple  matter  of 
personal  infection,  or  with  a  much  larger  matter  in  which  the  pheno- 
mena known  collectively  as  scarlet  fever  are  simply  an  incident." 

M'Vail,  in  his  book  on  the  "  Prevention  of  Inlectious  Diseases," 
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after  discussing  outbreaks  of  diphtheria  as  the  result  of  milk  from 
diseased  cows,  jx)ints  out  the  probability  of  the  origin  of  diphtheria 
from  dirt  and  manure  heaps  and  from  drains. 

It  is  refreshing  in  those  da\-5  to  hear  any  one.  especially  a  medical 
officer  of  health,  admit  that  epidemics  may  break  out  and  spread 
independently  of  "  contacts  "  and  "  carriers."  And  to  those  who. 
like  myself,  have  seen  smallpox  as  well  as  scarlet  fever,  measles, 
diphtheria,  and  typhoid  all  treated  at  home,  with  no  harm  to  any  one 
and  relatively  little  fuss  to  all  concerned,  it  requires  some  self- 
control  to  leave  the  infection  and  isolation  boge\-s  alone.  I  shall, 
however,  do  so,  as  my  object  is  simply  to  show  that  thestrict  isolation 
measures  of  the  past  15  or  20  years  stand  condemned  on  their  own 
showing,  and  that  distinct  modifications  are  now  required.  It  is 
hardly  necessary  for  me  to  add  tliat  there  is  no  one  who  has  a  higher 
opinion  of  the  value  of  public  health  work  and  isolation  hosjntals 
than  I  have — the  work  for  the  benefit  of  the  community  which  can 
be  done  by  them  is  enormous,  and  will  continue  to  l>e  so  for  years. 
But  the  functions  which  in  many  cases  they  have  Ixwn  jierfomiing 
is  not  what  is  in  their  own  interests,  in  the  interests  of  the  community, 
or  in  the  interests  of  the  profession.  Ever\'  thoughtful  and  ex- 
perienced doctor  will,  I  think, acknowledge  that  anydisease.if  allowed 
as  it  were  to  run  riot,  tends  to  l)ecome  infectious.  Some  of  us.  for 
example,  have  seen  pneumonia  run  riot  in  a  locality,  and  become 
to  all  appearances  infectious.  Again,  in  Russia,  in  times  of  priva- 
tion and  famine,  when  scurvy  nms  riot,  it  is,  I  understand,  regarded 
there  as  an  infectious  disease,  antl  justly  enough  so.  Yet.  ordinarily, 
in  this  country,  pneumonia  and  scur\'y  can  l>e  with  absolute  safety 
treated  at  home,  or  in  a  general  ward,  and  the  part  which  infection 
plays  in  their  onset  may,  as  far  as  the  community  is  concerned,  lie 
neglected.  Wliat  I  would  suggest,  therefore,  as  regards  the  inter- 
ference of  the  community  with  diseases  is  that  the  general  practi- 
tioner, and  esjiecially  the  general  practitioner  of  some  years'  stand- 
ing, should  now  make  himself  heard.  He  has  hitherto  modestly 
held  himself  aloof,  and  I  hold  too  motlestly  has  stoo<l  by  whilst 
legislative  efforts,  of  which  he  could  not  approve,  were  being  carried 
forward.  The  general  practitioner  is  the  man  who  really  knows 
disease,  and  I  believe  that  if  in  former  times  the  community  had 
turned  to  him  more  frequently  for  advice,  it  woulil  have  Ixn^n  all  to 
the  community's  advantage. 
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Acid,  formic,  action  of,  on  circulatory 
and  muscular  systems — original 
communication  by  Dr.  Goodall, 
and  Isabel  Mitchell,  B.Sc,  36. 

Aflfleck,  Dr  J.  O.,  original  communi- 
cation— valedictory  address,  7. 

Alopecia  areata,  case  exhibited,  216. 

Anchylosis  of  lower  jaw,  supposed 
case  exhibited,  228. 

Aneurism,  of  carotid,  case  of,  ex- 
hibited, 72  ;  of  the  aorta,  exhibited, 
98  ;  treatment  of,  by  electrolysis 
— original  communication  by  Dr 
Dawson  Turner,  243. 

Angioma  on  carotid  artery,  case  ex- 
hibited, 3. 

Antivolat,  exhibited,  195. 

Appendicitis,  one  hundred  consecu- 
tive operations  for — original  com- 
munication by  Mr  J.  W.  Dowden, 
87. 

Bacterial  suspensions,  the  use  of  in- 
oculations of — original  communi- 
cation by  Dr  Peel  Ritchie,  143. 

Hannerman,  Lieut. -Colonel,  original 
communication— etiology  of  plague 
in  India,  153. 

Bier's  osteoplastic  amputation,  patient 
exhibited  to  show  the  results  of, 
86. 

Bramwell,  Dr  Byrom,  original  com- 
munication—  intermittent  claudi- 
cation, 262  ;  exhibits  patient — 
case  of  osteitis  deformans,  254. 

Hramwell,  Dr  Edwin,  exhibits  a  case 
of  poliencephalomyelitis,  85. 

Brock,  Dr  A.  John,  elected  a  mem- 
ber, I. 

Brown,  Dr  R.  Dods,  elected  a  mem- 
ber, 82. 

Bruce,  Dr  A.,  original  communica- 
tion— unusual  sequela  of  herpes 
zoster,  62  ;  exhibits  patients — (i) 
case  of  syringomyelia,  72  ;  (2) 
hemiatrophy  of  tongue,  72  ;  (3) 
case  of  myasthenia  gravis,  72  ;  (4) 


an   amyotrophic   lateral   sclerosis, 

72  ;   (5)  aneurism   of  carotid,   72  ; 

(6)    unilateral    exophthalmos,    72  ; 

(7;  case  of  neuritis  of  left  median 

nerve,  73. 
Budde's  process  of  treating  milk,  27. 
Burnet,  Dr  James,  elected  a  member, 


Caird,  Professor  F.  M.,  exhibits 
patients — (i)  a  series  of  patients 
after  pyloro-gastrectoray  for  colum- 
nar and  adeno  carcinoma,  73  ;  (2) 
patient  after  operation  fordilatation 
of  colon  with  obstruction,  74  ;  (3) 
patient  after  operation  for  acute 
pancreatitis,  74  ;  (4)  patient  after 
removalof  half  of  tongue  forepithel- 
ioma,  84  and  g6  ;  (5)  patient  after 
operation  for  carcinoma  of  sigmoid 
flexure,  85  ;  (6)  patient  after  opera- 
tion for  injury  sustained  in  a  coal 
mine,  22S  ;  (7)  case  after  operation 
for  perforated  gastric  ulcer,  228  ; 
exhibits  specimen,  carcinoma  of 
stomach,  86. 

Carcinoma  of  sigmoid  flexure,  case 
exhibited,  85  ;  of  caecum,  speci- 
men exhibited,  77  ;  of  stomach, 
specimen  exhibited,  86. 

Carmichael,  .Mr  E.  Scott,  exhibits 
patients — (i)  patient  after  removal 
of  four  inches  of  ileum,  78  ;  (2)  an 
idiot  after  recovery  from  strepto- 
coccal peritonitis,  78  ;  (3)  case  of 
compound  fracture  of  skull  followed 
by  hernia  cerebri,  79  ;  (4)  case  of 
chronic  arthritis  of  the  wrist  joint, 

79- 

Catgut,  a  simple  method  of  prepar- 
ing— original  communication  by 
Professor  Chiene,  C.B.,  195. 

Cathcart,  Mr  C.  W.,  exhibits  patients 
—  (l)  patient  after  removal  of 
Gasserian  ganglion,  79  ;  (2)  case 
of  supposed  anchylosis  of  lower 
jaw,  22S. 
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Chiene,  Mr  George  L.,  original 
communication — oblique  inguinal 
hernia,  17  ;  exhibits  two  patients 
after  operation  for  perforated 
gastric  ulcer,   1 16. 

Chiene,  Professor  John,  C.  15.,  original 
communications — (1 ;  colour  photo- 
graphy in  the  teaching  of  surgery, 
197  ;  (2)  method  of  preparing  cat- 
gut, 19;;  exhibits  patients  —  (1) 
case  after  operation  for  lengthen- 
ing sterno-mastoid  muscle  for  wr)-- 
neck,  73  ;  (2)  case  after  operation 
for  loose  body  in  the  elbow-joint, 
73  ;  exhibits  specimens — (l)  an  in- 
strument for  measuring  the  lower 
limbs  in  injury  and  disease,  80  ; 
(2)  a  mouth-guard  to  be  used  dur- 
ing operations.  Hi  ;  (3)  a  spring  to 
be  used  for  tlat-foot.  Si. 

Chlorosis,  tuberculous,  clinical  re- 
marks on — original  communication 
by  Dr  Alex.  James,  55. 

Christie,  Ur  B.  R.  Craig,  elected  a 
member,  1. 

Clark,  Ur  .-V.  \V.  Greenhorn,  elected 
a  member,  82. 

Claudication,  intermittent— original 
communication  by  Ur  Byrom 
Hramwcll,  262. 

Colon,  operation  for  obstruction  of, 
case  exhibited,  74. 

Cotterill,  Mr  J.  W.,  exhibits  patients — 
( I )  case  of  an^;ioma,  resulting  from 
a  fall,  3  ;  12'  p.uicnt  with  i-nonnous 
lymphosarcoma  of  neck,  3 ;  exhibits 
specimens— (1)  uterus  .ind  appen- 
dages, 7  ;  (2)  pyosalpinx  compli- 
cating appendicitis,  7  ;  (3)  hydatids 
of  the  liver,  7  ;  (4)  sarcoma  of  the 
foot,  7  :  (5)  sarcoma  of  the  cere- 
bellum, 7  ;  (6)  tumour  of  the  ccrc- 
bcllo-pontinc  angle,  7. 

Dewar,  Ur  Michael,  exhibits  a  dis- 
secting aneurism  of  the  ascending 
aorta,  98. 

Uiplegiii,  spastic,  of  infantile  origin, 
case  exhibited,  82. 

Uisease,  nature's  object  lessons  in, 
valedictory  address  bv  J'resident, 
7- 

Diverticula  of  the  alimentary  tract- 
original  communication  by  Mr 
Alexis  Thomson,  118. 

Uowden,  Mr  J.  \V.,  original  com- 
munication— one  hundred  cases  of 
appendicitis,  87  ;  exhibits  patient 


after     operation     for     perforated 
gastric  ulcer,  83. 
Uunlop,  Ur  .Melville,  original  com- 
municati<jn— pneumonia     in    chil- 
dren, 199. 

Elbow  joint,  loose  body  in,  (jatient 
exhibited,  73  ;  unable  to  extend  it, 
patient  exhibited,  1 16. 

Electrolysis,  in  medicine  and  sur;gery 
— original  communication  by  Ur 
Uawson  Turner,  9<;  :  treatment  of 
aneurism  by — original  communi- 
cation by  Ur  Uawson  Turner, 
243- 

Empyema,  one  hundred  consecutive 
cases  of— origin.il  communication 
by  Ur  A.  E.  Miirison,  104. 

Enterotribe,  a  new  |>attem  of,  ex- 
hibited, 77. 

Epithelioma,  of  mouth,case  exhibited. 
4  :  of  tongue,  case  exhibited,  84. 
96. 

Erythema,  multifornte,  case  ex- 
hibited, 216  ;  scarlatiniforme,  case 
exhibited,  216. 

Etherisation,  mask  for, exhibited,  195. 

Exophthalmos,  unilateral,  case  ex- 
hibited, 72. 

Fainting  attack— original  communi- 
cation by  Dr  Hamilton  I^ingwell, 

Kavus,  case  exhibited,  317. 

Femur,  fracture  of,  case  exhibited. 
3- 

Fibrolvsin,  for  rontniction  of  palmar 
fascia,  case  cxhibilcd,  78. 

Flat-foot,  metal  spring  for,  exhibited. 
Si. 

Fleming,  Ur  K.  A.,  gives  a  lantern 
demonstration  of  changes  in  the 
optic  ner\'es,  95  ;  exhibits  case  of 
spastic  diplegia,  83. 

Fordyce,  Ur  William,  elected  a 
member,  37. 

Forearm,  fracture  of  both  bones  of, 
case  exhibited,  3  ;  lupus  of,  case 
exhibited,  80 ;  absence  of  both, 
photograph  and  ski.igrams  ex- 
hibited, 117. 

Formic  Arid,  action  of.  on  circulatr)' 
and  muscular  systems-  original 
communication  bv  Ur.  Goodall, 
and  Is.it>el  Mm  hell.  It.  Si ..  36. 

Fouric,  Ur  L,  elected  a  mcmlier,  83. 

Fowler,  Ur  J.  S.,  exhibits  case  of 
urticaria  pigmentosa,  318. 
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Fraser,  Dr  J.  S.,  original  communi- 
cation—inflammatory oedema  ot 
submucous  tissues  of  nose,  246. 

Frasometer,  the,  exhibited  and  ex- 
plained, 80. 

Gardiner,  Dr  F.,  exhibits  patients— 
(i)  case  of  pityriasis  rosea,  216; 
(•')  case  of  erythema  multiforme, 
216;  (3)  case  of  erythema  scar- 
ratiniforme,  216  ;  (4)  case  of  tinea 
capitis,  216;  (5)  case  of  alopecia 
areata,2i6;  (6)  case  of  favus,  217  ; 
-  (7)  four  cases  of  rodent  ulcer,  217. 
Gasserian  ganglion,  patient  exhibited 

after  removal  of,  79. 
Gastric  ulcer,  perforated,   cases  ex- 
hibited after  operation,  83,  228. 
Goodall,  Dr  A.,  original  communica- 
tion on  the  action  of  certain  salts 
of  formic  acid,  36. 
Graham,  Dr  F.  M.,  exhibits  photo- 
graph and  skiagrams  of  a  case  of 
absence  of  both  forearms,  117- 
Gulland,  Dr  G.  Lovell,  original  com- 
munication— a   case  of  kala-azar, 

■86.  ,  .,  •    J 

Gun-shot  wound,  patient  exhibited 
after  operation  for,  77. 

Hernia,  inguinal— original  communi- 
cation by  Mr  George  L.  Chiene, 
17  ;  cerebri,  case  exhibited,  79- 

Herpes  zoster,  unusual  sequela  of— 
original  communication,  by  Dr 
Alex.  Bruce,  62. 

Hydatids,  of  liver,  exhibited,  7  ;  of 
kidney,  patient  exhibited,  77- 

Hyper-keratosis  plantaris,  specimens 
exhibited,  218. 

Inoculations  of  bacterial  suspensions, 
use  of— original  communication  by 
Dr  Peel  Ritchie,  I43-. 

Intussusception,  operation  for,  case 
exhibited,  77. 

Jackson,  Dr  J.  Hughlings,  elected  an 
honorary  member,  194. 

James,  Dr  Alex.,  original  communi- 
cations—(i)  clinical  remarks  on 
tuberculous  chlorosis,  55  ;  (2) 
public  medicine  from  the  socio- 
logical standpoint,  283. 

Kala-azar— original  communication 
by  Major  D.  G.  Marshall,  M.B., 
and  Dr  G.  Lovell  Gulland,  186. 


Kerion  of  the  scalp,  case  exhibited. 

Kidney,  hydatid  of,  case  e.xhibited, 

77- 

Lackie,  Dr  J.  Lamond,  elected  a 
member,  27.  .   .     , 

Langwell,  Dr  Hamilton,  original 
communication—"  faintmg  attack," 

256.  .  ... 

Limping,  intermittent— origmal  com- 
munication by  Dr  Byrom  Bram- 
well,  262. 

Liver,  hydatids  of,  exhibited,  7. 

Low,  Dr  R.  Cranston,  exhibits 
patients— (i)  case  of  pemphigus 
foliaceus,  217  ;  (2)  case  of  mycosis 
fungoides,  217  ;  (3)  case  of  kerion 
of  the  scalp,  217  ;  case  of  rupia 
syphilitica,  218. 

Luke,  Dr  T.  D.,  exhibits  (i)  the 
"antivolat,"  195;  (2)  a  mask  for 
etherisation,  195. 

Lymphosarcoma  of  the  neck,  case  ot, 
exhibited,  3. 

MacKirdy,    Dr    William,   elected   a 

member,  i.  . 

Marshall,    Major     D.     G.,    original 
communication — a   case   of   kala- 
azar,  186. 
Mears,    Dr    James     B.,    elected    a 

member,  i.  . 

Medicine,  public,  from  the  sociologi- 
cal standpoint— original  communi- 
cation   by   Dr   Ale.xander  James, 
283. 
Milk,  treated  by  Dr  Budde  s  process, 

27. 
Mitchell,  Isabel,  original  commurii- 
cation    on   the   action   of    certain 
salts  of  formic  acid,  36. 
Morison,    Dr     Albert    E.,    original 
communication— empyema     m     a 
hundred  consecutive  cases,  104- 
Mouth  guard,  exhibited,  81. 
Myasthenia   gravis,   case   exhibited, 

72. 

Mycetoma  of  foot,  specimen  ex- 
hibited, 218. 

Mycosis   fungoides,    case   exhibited, 

217- 

Nephro-lithotomy,  patient  exhibited, 
6.  , 

Neuritis  of  median  nerve,  case  01, 
exhibited,  73. 
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Nose,  inflammatory  ccdema  of  the 
submucous  tissues  of  the — 
original  communication  by  Dr 
J.  S.  Fraser,  24(>. 

Novocain,  as  a  local  anicsthetic — 
original  communication  by  Mr 
J.  W.  Struthers,  52. 

G-ldema  of  the  nose — original  com- 
munication by  Ur  J.  S.  Fraser, 
246. 

Office-bearers  elected,  i. 

Osteitis  deformans,  case  exhibited, 
-5+ 

Paget's  disease,  case  exhibited,  254. 

Pancre.ititis,  operation  for,  patient 
exhibited,  74  ;  chronic,  two  cases 
exhibited,  86. 

Paralysis,  following  on  l'ott"s  disease, 
case  exhibited,  86. 

Pattison,  Ur  Peterswald,  elected  a 
men)ber,  27. 

Pavloff,  Ivan  P.,  St.  Petersburg, 
elected  a  corresponding  member, 
195. 

Pemphigus,  cases  of,  exhibited,  80, 
217. 

Peritonitis,  strcpto-coccal,  patient 
exhibited,  78. 

Philip,  Dr  R.  W.,  exhibits  patients, 
Illustrative  of  the  value  of  tuber- 
culin as  a  diagnostic,  7;. 

Photography  in  the  teaching  of 
surgery — original  communication 
bv  Professor  Chicnc,  C  H.,  197. 

Phthisis,  sanitoria  for  the  curative 
treatment  of — original  communi- 
cation by  Dr  A.  Walker,  129. 

Pityriasis  rosea,  case  exhibited,  216. 

Plague  in  India,  rese.irches  Into  the 
etiology  of — original  communi- 
I  ation  bv  Lieut.-Col.  Hanncrman, 
.M.D..  153. 

Pneumonia  in  children,  analysis  of 
five  hundred  cases — original  com- 
munication by  Dr  Melville  Dunlop, 
•W- 

Polienccphalomyelitis,  case  of,  ex- 
hibited, 8;. 

Pott's  disease,  followed  by  paralysis, 
case  exhibited,  86. 

Pylorus,  stenosis  of— original  com- 
munication bv  Dr  \Vm.  Kusscll, 
230. 

Pyloro-gastrecloniy  for  carcinoma, 
c.ises  exhibited,  73. 

Pyosalpinx,  exhibited,  7. 


Ritchie,  Ur  James,  elected  president, 
I. 

Ritchie,  Ur  Peel,  original  com- 
munication— use  of  moculations 
of  bacterial  suspensions,  143. 

Robertson,  Ur  Aitchison,  demon- 
strates milk  treated  by  Uudde's 
process,  27. 

Robertson,  Ur  Uouglas  .Argyll, 
elected  an  honorary  member,  194. 

Rodent  ulcer,  cases  exhibited,  217. 

Rupia  svphilitica,  case  exhibited, 
218. 

Russell,  Ur  William,  original  com- 
munication—congenital stenosis  of 
the  pylorus  in  the  adult.  230. 

Sanitoria  for  the  curative  treatment 
of  phthisis— original  communi- 
cation by  Dr  .V.  Walker,  129. 

Sarcoma,  of  uppvr  jaw,  case  ex- 
hibited. 4  ;  >if  foot,  exhibited,  7  ; 
of  cerebellum,  exhibitcil,  7. 

Sclerosis,  amyotrophic  lateral,  case 
exhibited.  72. 

Shepherd,  Frances  J.,  F.R.C.S.  Ed., 
Moiitrc.il,  elected  a  corresponding 
member,  195. 

Sigmoidoscope,  a  pneumatic,  ex- 
hibited, 93. 

Skin,  sixteen  months'  work  in  Royal 
Infirmary — original  communica- 
tion by  Ur  Norman  Walker.  219  ; 
tuberculosis  of,  case  exhibited,  Sok 

Skirving,  Mr  Scot,  C.M.t;.,  exhibits 
specimen,  a  large  pedunculated 
fibroid,  uterus,  and  annexa,  weigh- 
ing 6  lbs.  10  07S.,  97. 

Skull,  fracture  of,  case  exhibited, 
79. 

Sociological  standpoint  of  public 
medicine — original  communication 
by  Dr  .Mexandcr  James,  2.S3. 

.Stenosis  of  the  pylorus-  original 
communication  by  Ur  Wm. 
Russell,  230. 

Stiles,  .Mr  H.  J.,  exhibits  patients— 
(i)  case  after  excision  of  upper 
jaw,  4  ;  (j"!  p.itlcnl  after  rei>cated 
oper.ilions  for  epithelioma  of  Moor 
of  the  mouth,  4  :  3)  ca»c  after 
nephro-lithotomv,  h. 

.Stricture,  tul>crculous,  of  intestines, 
patient  cxhibitctL  78. 

.Striuhcrs.  Mr  J.  W.,  original  com- 
munic.ition -novocain  as  a  local 
an.esthetic,  52. 

Stuart,    Mr  W.  J.,   demonstrates   a 
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pneumatic  sigmoidoscope,  93  ; 
exhibits  patients  for  Mr  Hodsdon 
— (i)  case  after  operation  for 
hydatid  of  the  kidney,  77  ;  (2) 
case  of  contraction  of  the  palmar 
facia,  treated  by  Injection  of 
fibrolysin,  78. 

Swanzy,  Sir  Henry  R.,  Dublin, 
elected  a  corresponding  member, 
195. 

Syringomyelia,  case  exhibited,  72. 

Thomson,  Mr  Alexis,  original  com- 
munication— diverticula  of  the  ali- 
mentary tract,  118  ;  exhibits 
patients — (i)  case  of  pathological 
fracture  of  lower  end  of  femur,  3  ; 
(2)  an  ununited  fracture  of  both 
bones  of  forearm,  3  ;  (3)  patient 
after  operation  for  acute  intussus- 
ception confined  to  small  intestine, 
77  ;  (4)  patient  after  operation 
from  gunshot  injury,  with  smashing 
of  humerus  and  tearing  of  musculo- 
spiral  nerve,  77  ;  (5)  patient  show- 
ing result  of  Bier's  osteoplastic 
amputation,  86  ;  (6)  case  of  spastic 
paralysis  following  on  Pott's 
disease,  86  ;  (7)  a  patient  with 
partial  separation  of  the  epiphysis 
of  the  ulna,  116  ;  exhibits  speci- 
mens— ( I )  carcinoma  of  the  caecum, 
77  ;  (2)  a  new  pattern  of  entero- 
tribe,  77. 

Tinea  capitis,  case  exhibited,  216. 

Tongue,  hemiatrophy  of,  case  ex- 
hibited, 72  ;  removal  of,  for 
epithehoma,  case  exhibited,  84, 
96. 

Treasurer's  annual  statement,  2. 

Tuberculin  as  a  diagnostic,  cases  ex- 
hibited, 75. 

Tumours  of  cerebellum  exhibited,  7  ; 
intracranial,  changes  in  the  optic 


nerves  in  cases  of,  demonstrated, 
95  ;  of  uterus,  exhibited,  97. 
Turner,  Dr  Dawson,  original  com- 
munications—  (i)  electrolysis  in 
medicine  and  surgery,  99  ;  (2) 
treatment  of  aneurism  by  elec- 
trolysis, 243. 

Ulcer,  perforated  gastric,  patients 
exhibited  after  operation  for,  S3, 
116,  227. 

Urine,  pancreatic  reaction  in,  de- 
monstrated, 94. 

Urticaria  pigmentosa,  case  exhibited, 
218. 

Uterus,  exhibited,  7,  97. 

Wade,  Mr  Henry,  exhibits  specimens 
— (i)  two  specimens  of  hyper- 
keratosis plantaris,  218  ;  (2)  foot 
amputated  for  mycetoma,  218. 

Walker,  Dr  A.,  original  communica- 
tion— sanitoria  for  the  curative 
treatment  of  phthisis,   129. 

Walker,  Dr  Norman,  original  com- 
munication —  sixteen  months  in 
skin  department,  2ig  ;  exhibits 
patients — (i)  case  of  pemphigus 
foliaceus,  So ;  (2)  case  of  tuber- 
culosis of  skin,  80  ;  (3)  case  of  fine 
scarring  of  forearms,  80. 

Watson,  Dr  Chalmers,  demonstrates 
pancreatic  reaction  in  the  urine, 
94 ;  exhibits,  for  Sir  Thomas  R. 
Fraser,  two  cases  of  chronic  pan- 
creatitis, 86. 

Wood,  Dr  A.  Murray,  elected  a 
member,  27. 

Wrist  joint,  arthritis  of,  case  ex- 
hibited, 79. 

Wry-neck,  result  of  operation  for 
lengthening  the  sterno -mastoid 
muscle  in  a  case  of,  patient  ex- 
hibited, 73. 
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